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DLAIMS 

Claim(s)] , ... , c 

i. DNA array from which sed suppressor-gene SSO which will enable increase of amount of protein production of 

his cell if superfluous manifestation is carried out in eukaryotic cell was isolated, or its homologous array. _ 
>. DNA array according to claim 1 which this DNA array is the fungus origin, and will enable increase of this hosts 
jmount of protein production if superfluous manifestation is carried out in fungus host. 

5 SS01 array which carries out code of polypeptide which consists of amino acid sequence essentially expressed 
vith array numbers 2 and 4, respectively and SS02 array, DNA array according to claim 2 chosen as list from 
:hose functional fragments. 

\. Vector including DNA array according to claim 1 to 3. _ t 

5. When the transformation of the eukaryotic cell is carried out by it. it is the vector according to claim 4 in which 

:he autonomous replication is possible. , . 

5. When the transformation of the eukaryotic cell is carried out by it, it is the vector according to claim 4 in which 

:he nest to this the cell chromosome is possible. 

I. Vector according to claim 4 which this vector is yeast expression vector and is characterized by discovering 
-his DNA array under control of yeast gene control region. _ 
3 Vector according to claim 7 characterized by being chosen out of group to which this yeast gene control region 
jecomes each promoterregion of SS01 gene, SS02 gene, SEC1 gene, GAL1 - GAL10 gene, alcohol 
dehydrogenase gene ADH 1 , and asparagine synthetase gene, and list from functional part of those 

aromoterregions. , , . . , .■ • *.u- 

9. Vector according to claim 4 which this vector is mold expression vector and is characterized by discovering this 

DNA array under control of control region which functions within Hyphomycetes. 

1 0 The vector according to claim 9 characterized by being chosen out of the group which the control region which 
functions within above-mentioned Hyphomycetes becomes from each promoterregion of the gene of sso, cbhl, 
=bh2. egM . egl2. tefl , pgk, pki, glucoamylase, alpha-amylase, and alcohol dehydrogenase. ... 

I I . The vector according to claim 4 with which this vector is a fungus vector chosen from the group which 
consists of YEpSSOl and YEpSS02, and the structure is indicated to be to drawing 1. 

12. The recombination eukaryotic cell which supports a DNA array according to claim 1 to 3, and discovers Sso 

orotein with a high level. ' ■ . . 

13 The recombination eukaryotic cell according to claim 12 which is a fungus cell belonging to the kind chosen 
from the group which consists of a Saccharomyces (Saccharomyces) group, a Trichoderma (Trichoderma) group, 
the Clive ROMISESU (Kluyveromyces) group, Schizosaccharomyces POMBE (Schizosaccharomyces pombe). the 
Pichia (Pichia) group, the Hansenula (Hansenula) group, the Yarrowia (Yarrowia) group, an Aspergillus (Aspergillus) 
group, and a Neurospora (Neurospora) group. 

14 Saccharomyces (Saccharomyces) Group and Trichoderma (Trichoderma) 

The recombination eukaryotic cell according to claim 13 which is a fungus cell belonging to the kind chosen from a 

15° The recombination eukaryotic cell according to claim 14 which is -92072 shares (trust number: DSM7253) of 
Saccharomyces cerevisiae (Saccharomycescerevisiae) VTT-C. ~~..-,„ Ci ,Y r 

16. The recombination eukaryotic cell according to claim 14 which is -92073 shares (trust number: DSM7254) of 

Saccharomyces cerevisiae (Saccharomycescerevisiae) VTT-C. . . ■ u i 

17 Sso protein — the construction approach of the eukaryotic cell which can be discovered with a high level 
carrying out — the DNA array which carries out the code of the Sso protein from (a) donor living thing — isolating 
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- the vector which supports at least one of the (b) this DNA arrays - building - and — The approach of 
eluding what is done for the transformation of the host cell by at least one of the vectors^) Obtained. 

8. The approach according to claim 17 characterized by being chosen from the group which this ; host _beco mes 
rom a Saccharomyces (Saccharomyces) group, a Trichoderma (Trichoderma) group, the Clive ROMISESU 
Kluyveromyces) group, Schizosaccharomyces POMBE (Schizosaccharomyces pombe) a BIHIA (Pich.a) group, the 
iansenula (Hansenula) group, the Yarrowia (Yarrowia) group, an Aspergillus (Aspergillus) group, and the 

Jeurospora (Neurospora) group. , 

9. The approach according to claim 18 characterized by this host belonging to the kind chosen from a 
Jaccharomyces (Saccharomyces) group and a Trichoderma (Trichoderma) group. 

0 Make it Approach of Increasing the Amount of Protein Production of Foreignness or Internahty by Carrying Out 
;uperfluous Manifestation of the SSO Gene, (a) The DNA array which carries out the code of the protein of 
oreignness or internality is isolated from a donor living thing, (b) The vector which supports at least one of these 
he DNA arrays is built, (c) — or [ carrying out the transformation of the host who discovers Sso protein with a 
,igh level, rearranging him by the obtained vector, and obtaining a host cell ] - or Carry out the transformation of 
he host by this vector, and the transformation of this transformant is again carried out to an SSO gene or an 
5SO gene with a homologous gene. How to screen the cell to which the production ability of the above-mentioned 
,rotein was raised, and include cultivating (d) this recombination host cell under the conditions which can discover 
he above-mentioned protein. 

1 Make it Approach of Increasing the Amount of Production of Protein of Foreignness or Internality by Carrying 
)ut Superfluous Manifestation of SSO Gene and the Gene (for example. SEC1) Which Interacts under Ex.stence of 
5so Protein of Normal Amount or Increased Amount, (a) The DNA array which carries out the code of the protein 
.f foreignness or internality is isolated from a donor living thing, (b) The vector which supports at least one of 
hese the DNA arrays is built, (c) — or [ carrying out the transformation of the host who does the superfluous 
nanifestation of the gene (for example, SEC1) of others which discover Sso protein with normal level or a high 
svel and interact with an SSO gene by the obtained vector, rearranging him, and obtaining a host cell ] or The 
ransformation of the host is carried out by this vector. This transformant An SSO gene or a gene [ homologous / 
'ene / SSO ]. And a transformation is again carried out with an SSO gene and the gene (for example, SEC 1) which 
nteracts the cell to which the production ability of the above-mentioned protein was raised — screening and 

- The approach of including what the recombination host cell (d) Obtained is cultivated for under the conditions 
vhich can discover the above-mentioned protein. 

•2 Make it Approach of Increasing Production of Internality Protein, (a) Are gene independent [ homologous / 
'ene / an SSO gene or / SSO ]. or the transformation of the cell which produces internality protein is carried out 
n collaboration with an SSO gene and the gene (for example. SEC1) which interacts, (b) — the transformant which 
.roduces this internality protein with a high level was screened, and protein production ability was raised — 
earranging — a cell — obtaining — and — The approach of including what (c) this recombination cell is cultivated 
or under the conditions which can discover this internality protein. 

'3 Make it the Approach of Producing Biomass Efficiently Using Raw Material, or Hydrolyzing Raw Material 
: fficiently (a) The DNA array which carries out the code of the hydrolase of internality or foreignness is isolated 
rom a donor living thing, (b) The fungus vector which supports at least one of these the DNA arrays is built, (c) — 
>r [ carrying out the transformation of the fungus host who discovers Sso protein with a high level, rearranging him 
>y the obtained vector, and obtaining a host cell ] — or Carry out the transformation of the host by this vector, 
md the transformation of this transformant is carried out to an SSO gene or an SSO gene with a homologous 
rene How to include what the cell to which the production ability of the above-mentioned hydrolase was raised is 
Greened, and the recombination host cell (d) Obtained is cultivated for under the conditions which can discover 

:he above-mentioned hydrolase. . • . 

>4 Make it the Approach of Producing Biomass Efficiently Using Raw Material, or Hydrolyzing Raw Material 
: fficiently by Carrying Out Superfluous Manifestation of SSO Gene and the Gene (for example, SEC1 ) Which 
nteracts under Existence of Sso Protein of Normal Amount or Increased Amount, (a) The DNA array which carries 
jut the code of the hydrolase of internality or foreignness is isolated from a donor living thing, (b) The vector 
which supports at least one of these the DNA arrays is built, (c) — or [ carrying out the transformation of the 
lost who discovers Sso protein and the protein which interacts with a high level, rearranging him under existence 
jf the Sso protein of a normal amount or the increased amount, by the obtained vector, and obtaining a host cell J 

- or The transformation of the host is carried out by this vector. This transformant An SSO gene or a gene 

! homologous / gene / SSO ], And carry out a transformation again with an SSO gene and the gene (for example. 
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JEC1> which- interacts, and the cell tc which the prcducticn ability of the above-mentio ned hydr " i8ed h 
;creened. (d) How to include what the recombination host cell obtained is cultivated for under the cond.t.ons 
ifhich can discover the above-mentioned hydrolase. 

Translation done.] 
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DETAILED DESCRIPTION 

Detailed Description of the Invention] . . 

Production technical field to which the protein by the recombination eukaryotic cell increased This invention 
•elates to recombinant DNA technology. Especially this invention relates to the new recombination eukaryotic cell 
>y which the transformation was carried out by the SSO gene or its homologue. The prote.n production ability of 
:he eukaryotic cell by which the transformation was carried out to the SSO gene, or SSO gene of a number copy 
with the homologous gene of foreignness or internality improves. . 
-urthermore if the transformation of an above-mentioned new recombination eukaryotic cell, especially yeast, or 
Hyphomycetes is carried out with the gene which discovers suitable hydrolase, they can hydrolyze and/or use 
nore efficiently suitable macro molecular / polymerization compound. Therefore, in a suitable bion.cs-appl.cat.on, 
:he extensive production and/or the various use by the cell of this macro molecular / polymerization, compound 

are attained. . r . . ,.rr . 

3ackground technique By development of a recombinant DNA method, production of the prote.n in a different- 
species host system was attained. Important protein or the difficult protein of isolation and purification usually 
=ame to be obtained very easily by this at a nature on the therapy which does not recognize little deer existence 
sxtremely. for example. Activity protein or peptide is mentioned biologically [ a growth factor, hormone, and others 
that have been conventionally isolated from body fluid, such as tissue of Homo sapiens or an animal or a blood 
serum, and urine, ] as an example of such protein. Since existence of the pathogen of the tissue of a Homo 
sapiens virulence virus like HBV, HIV, and a carcinogenic virus, Homo sapiens, or an animal or others in body fluid 
is still more dangerous, retrieval of the proteinic different-species production system which uses these viruses for 
the therapy of the illness from which a pathogen becomes a cause is hurried very much. Especially as prote.n of 
important others, there is protein of the microorganism of a virus required for manufacture of the diagnostic 
vaccine of the illness produced more to the microorganism which is hard to grow, and the microorganism which is 
a dangerous Homo sapiens pathogen, and others, or an anthropophilic insect on clinical by the Inn , vitro or ■ tissue 
culture. As an example of these microorganisms, anthropophilic insects, such as viruses, such as HBV, HIV, a 
yellow fever virus, a rubella virus, a foot-and-mouth disease virus, and a rabies virus, and malaria, etc. are 

mentioned. . ,. ,. , _ 

The different-species production system is developed or a secretion enzyme, especially the secretion enzyme, 
which hydrolyzes the vegetable matter are mentioned as other one protein group currently developed 
These are required also in other industrial processes, such as not only manufacture of food and digestible protein 
but textile industry, pulp, paper-making business, etc. If protein production by the different-spec.es system or 
production of the internality protein in the cell operated hereditarily is attained, the y.eld will, improve and purity 
will also become remarkably high. Moreover, this technique has already had big effect on the structure of the 
protein of many of important enzymes and others, or research of a function by today. For example, when 
production and secretion of foreignness hydrolase were attained in yeast, the process us.ng industrial yeast 
stocks, such as distillation yeast, brewer's yeast, or baker's yeast, is improved. 

Various production systems are developed, for example, multicellular organisms, such as transgenic ** and 
vegetation, are mentioned to bacteria, yeast. Hyphomycetes, ** and a vegetable cell culture object, and a pan. 
Even if all of these systems have a fault, they have each advantage, therefore they are required. 
Saccharomyces cerevisiae (Saccharomycescerevisiae) which is yeast is eukaryote now best known for gene level. 
This microorganism has that most as an eukaryon nature microorganism even if it is not all of the advantages 
which an eukaryotic cell has, for example, the qualification which takes place after the translation of eukaryote. 
and. on the other hand, has as a microorganism the ease of dealing with it and culture property which bacteria 
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lave/'S. SEREBISHIE is a microorganism made useful for a long time in biotechnology, such as manufacture of 
Irinks, such as a food constituent, and Biel, wine, and the large-scale fermentation system using this 
nicroorganism is also fully developed. 

rhe genetic manipulation approach of yeast is progressing most also in eukaryote based on the huge knowledge 
icquired according to classical genetics. Therefore, only about Escherichia coli (Escherich.a coll), the technique of 
he gene engineering which was not discussed can apply easily also in yeast, and. moreover, it can develop now 
iirther in the beginning. Moreover, according to the option, the method of building the yeast-fungus stock which 
>roduces foreignness protein is developed widely (Romanos et). 
il 1992 

n 'order to make a culture culture medium secrete protein, this protein is carried via various film closed system 
)artitions which constitute the secretory pathway. First, protein moves to the lumen of an endoplasmic reticulum 
ER) From there, this protein is carried by the membrane vesicle, moves to a Golgi complex, and moves to 
)lasmlemma from a Golgi complex further. This secretion process consists of some processes, and the vesicle 
containing protein buds from a donor's film, and unites the film of an acceptor as a target. In each of these 
)rocesses, an operation of the protein with which some differ is needed. 

dany genes are clarified very much by isolating the conditional-lethal-mutation stock which has a defect in the 
>rocess of specification with the secretion process which participates in the secretory pathway of yeast, and it 
Novicket al 1980; 1981). By the mutation of the protein needed for a certain specific conveyance process, the 
secreted protein is accumulated in the film partition before the process. Thus, protein can be accumulated in the 
/esicle between ER, a Golgi complex, and ER and a Golgi complex, or the vesicle between a Golgi complex and 

alasmlemma. . . . 

The gene and protein which participate in a secretion process can be further analyzed now in a detail by 
characterization of cloning of this gene and the function of the protein corresponding to it. In all processes, it 
became clear that some protein which interacts is functioning. In recent years, we spoil growth and Proteinic 
secretion in an elevated temperature, sec 1-1 As a multi-copy suppressor, cloning of the SS01 and SS02 which 
are two new yeast genes was carried out (Aalto et al., 1 993). 

3 About SEREBISHIE. much identification and many isolated genes are discovered and cloning is carried out from 
rther living things based on sequence homology [ with a yeast gene ]. or the complementarity of yeast mutation. 
The NSF factor of mammalian is the homologue of the SEC18 gene production object of yeast, and the same 
Function is shown in protein secretion (Wilson et al., 1989). . 
Moreover cloning of the SEC14 gene (Lopez et al., 1992) of Yarrowia lipolytica (Yarrowialipolytica) was carried out, 
and it has characterized. Cloning of the homologue of mammalian to yeast SEC1 1 gene which carries out the code 
_f the component of a signal peptidase is carried out (Greenberg etal., 1 989). Cloning of the Schizosaccharomyces 
POMBE (Schizosaccharomyces pombe) YPT1 gene which carries out the code of the small GTP-binding protein 
was carried out, using yeast SEC4 gene as a probe (Fawell et al., 1989), and it was proved that the gene of the 
mammalian corresponding to this YPT1 gene is a part of secretion mechanism using the antibody to yeast Yptl . 
protein (Segev et al., 1988). The mammalian rab1 protein (Zaraoui et al., 1989) with which it was proved by Yptl 
protein that it is homologous plays the same role as the function of yeast Yptl protein (Haubruck et al.. 1 990). 
It sets on yeast SS01 gene and SS02 gene by this invention, and protein level, and a homologous gene is a mouse 
(Hirai et al., 1992), a rat (Inoue et al., 1992;Bennett et al., 1992), and a nematode (Ainscough et al.. 1991;). 
EMBL Data Bank 29, trust number:M It turns out that it is discovered by some specieses, such as 75825, 
therefore these genes are held in the process of evolution. Also in other kinds, cell surface ******** of such 
homologous protein is carried out, or it is thought that it is participating in the synaptic vesicle transportation to 
cell surface, and relating to SS01 gene and SS02 gene, and a functional target is suggested. However, 
participating in secretion directly is only proved only about Sso protein, and, moreover, we report lUAalto et al.. 
1 993). The homologues to the synaptic vesicle membrane protein which yeast has. i.e.. SHINAPUTO brevins. 
(synaptobrevins) are Snd and Snc2 protein (Gerst et al.. 1 992-rotopopov etal.. 1 993). 
The above-mentioned example (further many examples are also reported) shows the universality of secretion 
mechanism. Therefore, the result obtained about yeast is almost applied also to other eukaryotic cells at other 
true fungi and a pan. 

The gene which has an array similar to an SSO gene is participating in other processes other than the above ot 
transportation/secretion of intracellular protein. For example, in SED5 gene (Hardwick and Pelham, 1992), PEP12 
gene (Becherer and Jones, 1 992) is participating in transportation/secretion of the protein between a Golgi 
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iomplex and a vacuole (lysosome partition of yeast) between ER and a Golgi complex. As for this, in , proteinic 
;ecretion and intracellular transport, central and having the held role are further supported for an SSO gene. 
However, when the superfluous manifestation of the SSO gene homologue is carried out in yeast or an animal cell, 
here is no report about what the advantageous effectiveness that we show an SSO gene by th.s invention is 

iroduced for about proteinic secretion. nrt .. iecel . 

t is seldom known about the secretion system of yeast other than the above of Olive ROMISESU 
Kluyveromyces), Pichia (Pichia), Schizosaccharomyces (Schizosaccharomyces), Hansenula (Hansenula) etc. 
However, such yeast is understood are useful as a host of foreignness protein production (Buckholz and Gleeson 
1991) Although such yeast is not solved like Saccharomyces genetically and in molecular biology, they are useful 
o Saccharomyces and an EQC as a production host. This is being able to say also about Hyphomycetes. such as 
he Neurospora (Neurospora) group conventionally used for production of foreignness prote.n. an Aspergillus 
Aspergillus) group, and a Trichoderma (Trichoderma) group. (Jeenes et al., 1991). Since very many Hyphomycetes 
,elongs to taxonomy top true fungi and belongs to ascomycotina further like S. SEREBISHIE, it is clear that its 
secretion mechanism is similar with S. SEREBISHIE. _ 
Hyphomycetes secretes self hydrolase very efficiently. However, production of the foreignness protein in 
Hyphomycetes is not so efficient. In many cases, this is considered because secretion is inadequate. The 
Jescription common to all funguses is posttranslational modification which happens along with a secretory 

n wider to raise production of yeast, Hyphomycetes, and foreignness [ in / further / other living things ] protein, 
iome attempts have so far been made and announced. Moreover, many efforts have been spent on construction of 
he various promoters and the plasmid for making imprint level high or making the copy number of a plasmid 
ncrease (see Baldari et al.. 1 987;Martegani etal.. 1992;Irani and Kilgore, and 1988). The general approach for 
ncreasing secretion is using the signal sequence of yeast (Baldari, et al.. 1 987;Vanoni et al.. 1 989).iln yeast and 
Hyphomycetes, in order to make foreignness protein secrete still more efficiently Screening of the- random 
nutagenesis of protein, and a mutant () [ Smith et al., 1 985;Sakai et al., 1 988;Schuster etal.. ] [ 1 989;Suzuk. et ] al.. 
l989;Sleep et al.. 1991;Lamsa and Bloebaum. 1990;Dunn-Coleman et al., 1991. Or fusion in the internality protein 
vith which foreignness protein was secreted efficiently (Ward et al., 1 990;Harkki et al.) 
.989 ; Nyyssonen et al. 1 9 9 3 ; Nyyssonen et al., #ff t±i 

ie* i s US ed widely. However, there is a limitation in these approaches. Since it is a recessive trait chiefly, the 
werprotein production mutant isolated by giving and screening random mutagenesis is not used as an industrial 
,east stock which is polyplont. This superfluous production is caused by change other than increase of secretion, 
and, in many cases, often affects only the protein used for screening. On the other hand, in the approach by fusion 
jrotein it is required to adjust the fused structure of each foreignness protein, respectively, 
n our approach, the copy number of the gene which functions in secretion is made to increase, and the amount of 
:he constituent of secretion mechanism will become more nearly universal. Therefore, if it is protein without 
special fused structure, it can apply, and it can apply also to the stock of diplont or polyplont. 
h a secretion process, although not correctly known about which process serving as a bottleneck, it can expect 
: hat such a process is plurality. We began to solve the failure which may be encountered in the culmination of a 
secretory pathway. And the vesicle which comes into bud from a Golgi complex made plasmlemma the target, and 
characterized by carrying out cloning of the gene which participates in the culmination of the secretion process 
which is the phase which unites with it and emits protein out of a' cell. We characterized by carrying out cloning of 
the SEC1 gene which functions in this phase previously (Aalto et al., 1991;). /A 10Q0 , 

telto et al., 1992. Then, it was shown that this SEC1 gene is an indispensable single copy gene (Aalto et al., 199JJ. 
Moreover, cloning of the SSO gene by this invention was carried out as a multi-copy suppressor of one to sed 

mutation (Aalto et al., 1 993). , . . 

Outline of invention If the superfluous manifestation of this invention is carried out. it w.ll .nd.cate .solation of the 
gene in which production of protein increases. Especially this invention indicates the superfluous manifestation in 
there in isolation of SS01 gene of S. SEREBISHIE which carries out the code of Sso1 prote.n and the iS so 2 
protein, respectively, and SS02 gene, characterization of this gene, and the introductory list to S. SEREBISHIE ot 
this gene. Furthermore, this invention indicates the superfluous manifestation in the installation and there to 
characterization and Trichoderma of isolation of the SSO homologous gene from Trichoderma RES EI (Trichoderma 
reesei), and this gene. 
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furthermore, it is shown by sequence homology [ of the SSO gene cluster of yeast, and the gene cluster to which 
, Tomomasa Taka nucleus cell corresponds ] that this invention can be used for the construction of the new cell 
ttrain of higher eukaryote which has the raised secretion ability. 

Therefore, this invention offers the yeast stock which discovers a new recombination eukaryot.c cell the Wus 
,ost cell which discovers Sso protein with a high level preferably especially Sso1 prote.n, and/or Sso2 prote.n w.th 
, high level and the Trichoderma stock which discovers Trichoderma Sso protein with a h.gh level. Moreover, this 
nvention offers the approach of increasing production of protein by carrying out the superfluous manifestation of 
in SSO gene and the gene which interacts like SEC 1gene. > . _ 0 - corV 

'rotein production ability of the eukaryotic cell in which a transformation is earned out by the SSO gene or SSO 
rene by this invention, and the gene which interacts improves. Moreover, the new eukaryot.c cell by th.s invention 
Specially yeast, and Hyphomycetes are used for hydrolysis of production of still more efficient hydrolase, the 
Jolymerization nature matter, etc. If such a fungus is used, the other processes that efficient production of the 
jingle cell by the increment in cell mass, a bionics-process like beer yeast production, or hydrolase and/or 

ifficient hydrolysis of a vegetable ingredient are made useful will be improved. - 

=asy explanation of a drawing Drawing 1 shows the plasmids YEpSSOl and YEpSS02 which include cDNA of S. 
SEREBISHIE SS01 gene and SS02 gene in the multi-copy plasmid pMAC561 , respectively, and are obtained. 
Drawing 2 shows the Western blot analysis proving the superfluous manifestation of the Sso2 protein in the yeast 
n which the transformation was carried out by YEpSS02. 

Drawing 3 is a graph which shows increase of the amount of bacillus alpha-amylase production secreted by S. 
SEREBISHIE (sf750-14D stock) which carried out the transformation by the multi-copy plasmid which discovers 
SS01 gene or SS02 gene, and another plasmid which discovers a bacillus (Bacillus) alpha-amylase gene. 
Drawing 4 shows the Western analysis of the bacillus alpha-amylase secreted by S. SEREBISHIE which does not 
nave or have the multi-copy plasmid which discovers SS01 gene or SS02 gene. * 
Drawing 5 is a graph which shows increase of the amount of bacillus alpha-amylase production secreted by S. 
SEREBISHIE (746 shares of DBY(s)) which carried out the transformation by the multi-copy plasmid which 
discovers SS02 gene, and another plasmid which discovers bacillus alpha-amylase. . 
Drawing 6 is a graph which shows increase of the amount of bacillus alpha-amylase production secreted by S. 
SEREBISHIE (746 shares of DBY(s)) which carried out the transformation by the multi-copy plasmid which 
discovers SEC1 gene, and another plasmid which discovers bacillus alpha-amylase. .... 
Drawing 7 shows the plasmid P RbSS02 which builds into BS+ vector the SS02 manifestation cassette sandwiched 
oy the ribosome array from both sides, and is obtained. _ 
Drawing 8 shows HAIBUDAIZESHON of DNA originating in six kinds of different fungus kinds, and yeast SSOI 

org p g 

Detailed description The specific vocabulary used below is defined so that detailed explanation of the following this 

inventions may be understood better. . . 

Superfluous manifestation of a gene: The amount of production in intracellular [ of the prote.n in which a code is 
carried out by said gene ] increases. This puts this gene of many copy numbers on a plasmid. and introduces it 
into a cell or is included in a genome, and can be attained by making the copy number of th.s gene increase. 
Moreover, a superfluous manifestation can attain this gene also by arranging under control of a promoter more 
powerful than the promoter of itself. The amount of this protein in a cell can be adjusted by changing variously a 
promotor's reinforcement used for the copy number of a gene, and/or a manifestation. 

Oppression of mutation: A fall or when it is spoiled completely, this 2nd gene is called the suppressor of the 1 st 
gene by the mutation of the gene (the 2nd gene) of others [ effectiveness / of the mutation of a certain specific 
,ene (the 1st gene) ]. Oppression (suppression) may take place also by the superfluous manifestation of the wild 
type allele of the 2nd gene by the above-mentioned approach. This is called superfluous man.festat.on oppression. 
When a superfluous manifestation is caused by the suppressor gene of many copy numbers, .t is also called mult.- 
copy oppression. Generating of suppression shows that these two genes are interacting on gene level This 
interaction happens also on physical level as direct and physical contact between two protein in which these two 
genes carry out a code. 

A homologous gene, homologue: The gene which has the same function identically although there is relation in a 
DNA array is called as it is homologous mutually and a homologue mutually. 

Protein- A secretory pathway is in the interior of a cell, and calls protein the protein conveyed to extracellular 
(outside of plasmlemma) through the path, or it has combined this protein with the cell wall like an invertase in 
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-east' - or.foreignness protein bacillus alpha-amylase - like - a cell wall ~ leading ~ a growth culture medium 

5501 "gene TndSS02 gene which are used by this invention are isolated from the living thing containing these 
;enes, for example. Saccharomyces cerevisiae, (Saccharomyces cerevisiae). and ^ 1 ^ n ? d ^! J "^^ u 
roup. Moreover, they are Schizosaccharomyces POMBE (Schizosaccharomyces pombe) and Clive ROMISESU 
RAKUTISU (Kluyveromyces lactis) as true fungi of the other suitable yeast and others. 

The Pichia (Pichia) group, the Hansenula (Hansenula) group, an Aspergillus (Aspergillus) group the Neurospora 
Neurospora) group, a penicillium (Penicillium) group, etc. are mentioned. It should also note also be.ng able to use 
he homologous gene isolated from other living things. 

furthermore, in this process, secretion can be raised by carrying out the superfluous manifestation of the other 
renes which function in collaboration with an SSO gene under existence of the Sso prote.n of normal level or the 
ncreased level like SEC1 gene. The gene which functions at the process in front of a secretin process is also 
considered to have the same effectiveness probably. Therefore, isolation of the vesicle from the Golg. partition 
marches for making the copy number of SEC7 gene with which functioning at this isolation process is known, 
md/or SEC14 gene increase (Novick et al., 1980) or SEC7 gene and/or SEC14 gene, and the gene (for example, 
suppressor of such mutation) that interacts, and is promoted by making that copy number increase. Similarly any 
ast process of a secretion process can be improved by making the copy number of a gene which involves 
ncrease. As for the overlapping gene playing an important role by intracellular is suggested saying, SSOI and 

5502 Which are the new gene which we isolated from S. SEREBISHIE are typical, as described above, the 
jroperties and those homology of SS01 gene and SS02 gene are held in other kinds - being based - us all 
. others _ if an SSO gene is made to increase in an eukaryote kind, it will propose that the protein secretion 
jffectiveness in other yeast, Hyphomycetes, animals-and-plants cells, etc. increases. 

'lease observe this invention including the manifestation in the yeast gene expression in Hyphomycetes and the 
Tomomasa Taka nucleus living thing for promoting secretion and its reverse (namely, mold within yeast and gene 
3 xpression of a Tomomasa Taka nucleus living thing), or another eukaryote of the gene of eukaryote accord.ng to 
he fact that many genes were participating in the secretion in other living things. 

^s a host as for whom a transformation is done by the gene of this invention As long as it is a suitable eukan/otic 
.ell for production of foreignness or internality protein, you may be what kind of thing for example > \ S SEREBISHIE 
/east stock (DBY746. AH22, and S150-2B -) GPY55-15Balpha, VTT-A-631015 grade T . hull JIANAMU . 
Xharzianum) and T. RESEI (T.ressei) originating in QM6a (RUTC-30. QM941 6, VTT-D-791 25 grade) which is a 

frichoderma [natural isolation object . 
Stock] the Clive ROMISESU group. Sch. POMBE, H. poly MORUFA (H.polymorpha), the Pichia group, an 
Aspergillus, the Neurospora group, the Yarrowia group, a Penicillium, or a still higher eukaryotic cell is mentioned. 
The import to these hosts of this gene can be attained using the conventional approach that these living things 

ThVDNra^ay°wTarnmg SS01 gene or SS02 gene is isolated from S. SEREBISHIE by the conventional 
approach. In one desirable mode, the gene or cDNA library on a multi-copy plasmid is used for oppression of the 
mutation to which deletion of oppression (Aalto et al.. 1991; 1 993) of the temperature sensitivity of one to seel 
mutant or the function of an S. SEREBISHIE SSO gene is carried out. or the analog mutation of other kmds As 
another approach, the known DNA array of a gene similar to an SSO gene and an SSO gene is used for the design 
of the probe used for different-species hybridization, or the PCR primer used for cloning of an SSO gene. The 
antibody to a gene similar to a known SSO gene and a known SSO gene as another approach furthermore is used 
for cloning of this gene by the conventional method. ccdcricuip anH qqo? 

S The one approach of indicating below crawls on the gene equivalent to SS01 gene of SEREBISHIE. and SS02 
gene again, and it is used for it whether they are shoes, and it is isolated also from the other true fungi or a 
Tomomasa Taka nucleus living thing. The approach is changeable according to the eukaryotic cell ■ 
according to conventional knowledge and a conventional means, although especially the isolation from Tr.choderma 
RESEI which is mold here is indicated. 

T Leh Ceh's cDNA bank is built by the yeast vector pFL60 as indicated by the Finland country patent application 
No (Buchert et al.) 2373 [ 92 to ] specification. This gene bank DNA is screened by the complementarity of a 
secretion deficit which is inserted in S. SEREBISHIE H458 share, and carries out the transformation of this stock 
(Aalto et al.. 1 993), for example, is indicated by the example 6. isolation - This plasmid ,s isolated from an 
electropositive colony and this gene is characterized with a conventional method. And this considerable 
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: hromosomal gene is isolated. Sufficient complementarity shows that a yeast SSO gene and the same gene as a 
unctional target exist, other true fungi, for example, T. RESEI. 

>r the gene which carries out the code of the protein corresponding to the Sso1 prote.n and/or Sso2 prote.n of S. 
5EREBISHIE can be isolated from cDNA prepared from T. Leh Ceh by the different-spec.es hybr.d.zat.on under 
editions which are indicated by the example 7, and which are not comparatively severe, or a chromosome gene 
,ank and can be characterized by the usual approach. The function of this gene can also be investigated by 
.pproach which was described above. It has a chromosome arrangement [ homologous / gene / yeast SSO j. (for 
•xample analyzed by the Southern blotting hybridization of the whole DNA) Also about all the living things 
urrently proved, the same approach is used suitably. Moreover, this gene can also be isolated from a 
nanifestation library using the antibody prepared to yeast Sso protein. 4U ' 

Dn the other hand, an oligonucleotide primer can be designed based on the homology discovered between the 
S ach genes isolated from several sorts of living things. Clear homology is accepted in th e amino ^ ac id field of of 
Jo 266 No 287 of for example, Sso1 protein (array number 1 ), and the amino acid field of - of No. 269 No, 290 of 
>so2 protein (array number 3). These primers are used for the magnification in PCR of T. RESEI gene, 
n order to build the suitable plasmid for the transformation of yeast, cloning is carried out to the vector 
Ruohonen et al., 1991; Ruohonen etal., manuscript in preparation, a) guided in SS01 gene or SS02 gene from the 
.east expression vector containing the control region of a suitable yeast expression vector [for ex ample ^pAAHS 
Ammerer 1983)] etc. or suitable yeast. These control regions can be obtained from ADH1, GAL1-GAL10, HUM, 
DUP1 GAP and CYC1, the yeast gene of PH05 grade, or an asparagine synthetase gene. Moreover, the control 
egion of SS01 gene or SS02 gene is also used for a manifestation within S. SEREBISHIE of this gene, 
f light conversion of the yeast stock which is a recipient strain is carried out by the plasmid which is supporting 
5S01 gene or SS02 gene, it can replicate autonomously (The plasmid carry-ing the SS01 or SS02 gene i is 
capable of replicatingautonomously when transformed into the recipient yeaststrain). SS01 gene or SS02 gene is 
-lans Ronne in a suitable yeast control region. Cloning is carried out to single copy yeast vectors, such as pHR70, 
)r pRS313, pRS314, pRS315, pRS316 (Sikorski and Hieter. 1989). 

Moreover it is also possible to include SS01 gene of many copy numbers or SS02 gene in a yeast chromosome, 
or example, a ribosomal RNA seat. In order to start this nest, the ribosome array of a suitable plasmid Lfor 
example the plasmid pIRL9 (Hallborn et al., patent application)] etc. is separated, and as shown in drawing 7 . 
Zoning is carried out suitably for BS+ vector. It dissociates from the hybrid vector containing this gene, and 
Honing of SS01 gene or SS02 gene connected between the suitable yeast promotor and the terminator field is 
carried out to the plasmid obtained at the front process. In this way. the manifestation cassette inserted from both 
;ides in the ribosome array is separated from the obtained plasmid. With the autonomous replicat.on plasmid which 
s supporting the suitable marker for a transformation, this fragment is built into yeast and carr.es out the 
ransformation of this yeast. This plasmid is removable from the cell containing SS01 gene of many copy numbers 
5 r SS02 gene included in the chromosome after light conversion by cultivating this cell under a non-condition per 
3 uam Thus, the recombination strain which is not supporting excessive foreign DNA, such as a bacteria vector 
array, at all is obtained. When polyplont yeast stocks (for example. VTT-A -63015 etc.) are used, this gene can be 
ncluded also in an indispensable locus like ADH1 seat or pGK1 seat. 

h order to make an SSO gene discover within Trichoderma. it includes in the strain wh.ch produces the 
frichoderma stock which connects the coding region of a Trichoderma sso gene between for example. T. RESEI 
3bh1 promotor and a terminator, and produces for example, a mammalian antibody and other fore.gnness protein 
for the obtained manifestation cassette or an EGI core, another cellulase. or hydrolase, and the transformation of 
this is carried out. Promotion of secretion is wished especially when that bacillus's is grown on a glucose content 
culture medium, and, for that, a sso gene must be discovered from the promotor who funct.ons on a conf.gurat.on 

Dromotor or a glucose culture medium. . 

In Hyphomycetes, a sso gene is included in a genome using the approach that it is desirable and well-known at this 
technical field. As suitable promotors other than cbhl promotor or the own promotor of a sso gene, promotors. 
such as other cellulase promotors, cbh2, egH and egl2 or tefl. pgk, gpd and pki. glucoamylase. alpha-amylase. or 
alcohol dehydrogenase, are mentioned, for example. Various copy numbers usually included in the genome in 
Hyphomycetes when the transformation with a sso gene was performed 
s s o jtfc^^S^^ b fl (Penttil'a et al., 19 87) . 



The strain which has the sso manifestation ability and the raised secretion ability of the optimal level for growth 
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■ 

rom such strain can be screened. ; _j C on ;+ 

herefore. the purpose of this invention - the SSO gene of S. SEREBISHIE especiaHy SS01 gene and SSO » >t 
s offering Trichoderma RESEI to those genes, and the homologous gene of other eukaryot.c cells further 2 gene, 
rhe array of these genes can be determined from the plasmid which supports them, for example by the double 
: trand dideoxy nucleotide-sequencing method (Zagursky et al.. 1986). S. The array of SSOI gene of SEREBISHIE 
s shown in the array number 1, and the array of SS02 gene is shown in the array number 3. 

Dther one purpose of this invention is offering the specific vector containing an SSO gene. Such a vector to yeast 
s either of the vectors in which a nest is possible for the many copies reproduced autonomously, a single copy 
)lasmid, or a chromosome, as described above. On the other hand, such a vector to Trichoderma .s the plasm.d 
vhich can separate a manifestation cassette (promotor-gene-terminator) with a restriction enzyme, and is 

)referably included in a fungus genome. . 

Dne purpose of further others of this invention is offering the yeast stock, the other fungus stocks and eukaryotic 
;ell system which contain the SSO gene of many copy numbers in the form included in the duplicate PUSUMIDO 
op or the chromosome. As for the yeast stock which contains the SSO gene of many copy numbers such, a 
; ungus stock, and an eukaryotic cell system, the production ability of protein, such as hydrolase of for example, a 
/east invertase, a Trichoderma cellulase, or others, is raised. . 
•herefore, Sso protein ~ the construction approach of the new eukaryotic cell which can be discovered with a 
iigh level — carrying out — (a) — the DNA array which carries out the code of the Sso prote.n from a suitable 
ionor living thing - isolating - the vector which supports at least one of the (b) this DNA arrays ; - building - 
and - The approach of including what is done for the transformation of the suitable host cell of the vector (c) 
Dbtained by at least one is offered. _ 

Dne purpose of further others of this invention is containing the DNA array wh.ch carries out the code of the 
Drotein of foreignness, such as alpha-amylase, a cellulase. or an antibody, or internality further m addit.on to the 
SSO gene of many copy numbers, and offering the eukaryotic cell which can discover th.s prote.n. 
Therefore, the method of increasing the amount of protein production of foreignness or internality is offered by 
carrying out the superfluous manifestation of the SSO gene. This approach (a) The DNA array which carries out 
the code of the protein of foreignness or internality is isolated from a suitable donor living thing, (b) The vector 
which supports at least one of these the DNA arrays is built, (c) - or [ carrying out the transformation of the 
suitable host who discovers Sso protein with a high level, rearranging him by the obtained vector, and obtaining a 
nost cell ] - or Carry out the transformation of the suitable host by this vector, carry out the transformation of 
this transformant to an SSO gene or an SSO gene again with a homologous gene, and the cell to which the 
production ability of the above-mentioned protein was raised is screened. It includes cultivating a (d) this 
recombination host cell under the conditions which can discover the above-mentioned protein. 
One purpose of further others of this invention is raising secretion ability optimizing Sso prote.n level using the 
gene of a different promotor and a different copy number, and by combining an SSO gene with the genes (for 
example, SEC 1 etc.) of others which participate in secretion. c 
Therefore, this invention is made into the approach of increasing the amount of production of the prote.n of 
Foreignness or internality by carrying out the superfluous manifestation of an SSO gene and the gene (for example, 
SEC1 ) which interacts under existence of the Sso protein of a normal amount or the increased amount, (a) The 
DNA array which carries out the code of the protein of foreignness or internality is isolated from a suitable donor 
living thing, (b) The vector which supports at least one of these the DNA arrays is built, (c) - or [ carrying out the 
transformation of the suitable host who does the superfluous manifestation of the gene (for example, SEC1 ) of 
others which discover Sso protein with normal level or a high level, and interact with an SSO gene by the obtained 
vector rearranging him. and obtaining a host cell ] - or The transformation of the suitable host is earned out by 
this vector. This transformant An SSO gene or a gene [ homologous / gene / SSO ]. And a transformation is again 
carried out with an SSO gene and the gene (for example. SEC1) which interacts, the cell to wh.ch the production 
ability of the above-mentioned protein was raised - screening - and - The approach of including what the 
recombination host cell (d) Obtained is cultivated for under the conditions which can discover the above- 
mentioned protein is offered. . . ,. 
One purpose of further others of this invention is made into the approach of increasing production of internality 
protein, (a) Are gene independent [ homologous / gene / an SSO gene or / SSO ]. or the transformation of the 
cell which produces internality protein is carried out in collaboration with an SSO gene and the gene (for example. 
SEC1) which interacts. Rearrange and a cell is obtained, (b) - the transformant which produces th.s internality 

o/oq /9nnfi 
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,rotein wftha high level was screened, and protein production ability was raised - It is offering the approach of 
ncluding what a (c) this recombination cell's is cultivated for under the conditions which can d.scover this 

nternality protein. . , ... 

Dne purpose of further others of this invention is offering the fungus stock contaming the DIM A array which carr.es 
>ut the code of hydrolase (for example, alpha-amylase and/or glucoamylase) or the lignocellulose hydrolase (for 
sample, a cellulase. hemicellulase. or rig NINAZE) further in addition to the SSO gene of many copy numbers, or 
ts homologue. As for such a fungus stock, the growth on improvement and/or this polymerization compound is 
)romoted for the hydrolysis ability of polymerization compounds, such as starch and lignocellulose. 
rherefore. the approach of producing biomass efficiently using a raw material, or hydrolyzmg a raw material 
sfficiently is offered. '. 

rhis approach (a) The DNA array which carries out the code of the hydrolase of internal.ty or fore.gnness is 
solated from a suitable donor living thing, (b) The fungus vector which supports at least one of these the DNA 
,rrays is built, (c) — or [ carrying out the transformation of the suitable fungus host who discovers Sso protein 
vith a high level, rearranging him by the obtained vector, and obtaining a host cell ] — or Carry out the 
ransformation of the suitable host by this vector, carry out the transformation of this transformant to an SSO 
rene or an SSO gene with a homologous gene, and the cell to which the production ability of the above-mentioned 
hydrolase was raised is screened, (d) What the recombination host cell obtained is cultivated for under the 
conditions which can discover the above-mentioned hydrolase is included. 

Moreover, it is made the approach of producing biomass efficiently using a raw material, or hydrolyzmg a raw 
material efficiently by carrying out the superfluous manifestation of an SSO gene and the gene (for example 
5EC1) which interacts under existence of the Sso protein of a normal amount or the increased amount further, (a) 
rhe DNA array which carries out the code of the hydrolase of internality or foreignness is isolated from a suitable 
Jonor living thing, (b) The vector which supports at least one of these the DNA arrays is built, (c) — or [ carrying 
>ut the transformation of the suitable host who discovers Sso protein and the protein which interacts with a high 
evel rearranging him under existence of the Sso protein of a normal amount or the increased amount, by the 
obtained vector, and obtaining a host cell ] — or The transformation of the suitable host is carried out by this 
/ector. This transformant An SSO gene or a gene [ homologous / gene / SSO ], And carry out a transformation 
again with an SSO gene and the gene (for example, SEC1) which interacts, and the cell to which the production 
ability of the above-mentioned hydrolase was raised is screened, (d) The approach of including what the 
-ecombination host cell obtained is cultivated for under the conditions which can discover the above-mentioned 

Hydrolase is offered. - 
Fhe. above-mentioned recombination cell can be used for the process expected amelioration of production by the 
single cell, and alcoholic production, or efficient hydrolysis of a raw material. ■ ■ 

Example example 1 : Cloning of each coding region of SS01 gene of the Saccharomyces cerevisiae origin, and 
5S02 gene SS01 gene and SS02 gene were isolated as a suppressor of one to temperature sensitivity deficit 
seel mutant (Novick and Scheckman; 1979;Novick et al., 1980). S. SEREBISHIE sf750-1 4Dalpha stock (alphased- 
1his4 ura3-52 trp1-289 leu2-3 leu 2-112) (Randy SHIEKKUMAN (RandyScheckman)) University of California, 
Berkeley, and CA Acquisition It is 2micro base plasmid (it considers as a selective marker) about cDNA of the 
X2180-1 B-share origin. [ pMAC561; ] The transformation of TRP1 was carried out by construction (1983)J by the 
/east cDNA library [Mac night (McKnight) and MAKKONOI (McConaughy). which introduced into content and were 
built, and the transformant of the Trp-auxotroph in 37 degrees C was selected. Since 37 degrees C showed 
resistance/growth of this transformant is 36 which is still the non-approving-like conditions to sec 1-1 L 
It experimented further at 5 degrees C or 35 degrees C. Trp+ phenotype is separated at 36.5 degrees C, and it 
isolates from four kinds of yeast mutants which show growth. 
itlfcDNA (Keranen, 1 9 8 6 ) (E. coli ; 

* 

It introduced into Hanahan and 1983. The transformation of one to one share of sec of S. auction BISHIE was 
again carried out using the plasmid DNA isolated from this Escherichia coli transformant. 
Thus the efficient transformation for making it grow at 36.5 degrees C was attained. When restriction enzyme 
analysis was performed about these plasmids, it turned out that two kinds of different arrays were collected from 
the used cDNA library. The base sequence of the insertion DNA originating in two kinds of these different clones 1 
and 7 was determined with the double strand dideoxy chain termination method (Zagursky et al., 1986), and the 
suitable subclone was built using a standard recombinant DNA method (Maniatis et al., 1 982) or a standard specific 
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.rimer. These two clones contained the open reading frame of 870 nucleotides (clone 1) and 885 nucleotides 
clone 7), respectively. Since the amino acid sequence presumed from the above-mentioned nucleotide sequence 
liffered from the amino acid sequence (Aalto et al., 1991) of Sed protein, these new genes were named SSOI 
ind SS02 (SSO:Suppressor of Seel One). Each coding sequence and those presumed ammo acid sequences of 
SS01 and SS02 are shown in the array numbers' 1 and 3. The plasmid which supports SS01 and SS02 gene 
lames it YEpSSOl and YEpSS02. respectively, and is shown in drawing 1. 

Example 2: Superfluous manifestation of the Sso2 protein in the yeast by which the transformation was carried out 
>y YEpSS02 Yeast which carried out the transformation by the plasmid pMA56 of control (A) (Ammerer, 1 983), or 
sither of YEpSSO(s)2 (B) The sf750-14D stock was grown on the synthetic perfect medium (Sherman et al., 1983) 
vhich does not contain Trp. 

leranen ( 1 9 86 ) K IE ft £ fl X \\Z> J> & & o X . SDSO 

The melt of this yeast cell was obtained under existence. SDS-PAGE separated all lOmicro pg(s) of yeast protein 
hat exist in this melt, and it analyzed by Western blotting used on the occasion of detection of the polyclonal 
intibody and alkali phosphaTAZE conjugation goat anti-rabbit IgG to the Sso2 protein in a rabbit. As shown in 
irawing 2 , in the nature transformer of YEpSSO dimorphism, the amount of secretion of Sso2 protein increased 

'ery much. . 
Example 3:SS01 gene or SS02 gene Increase of the different-species protein (bacillus alpha-amylase) production 
n the yeast sf750-14D stock which carries out a superfluous manifestation Either of the multi-copy plasmids 
YEpSSOl and YEpSS02 which contain SS01 gene and SS02 gene, respectively In order to discover more 
ifficiently the plasmid YEpalphaa6[gene containing the bacillus alpha-amylase gene which connected the yeast 
;f750-14Dalpha stock to support between ADH1 promotor (Ruohonen et al., 1987) and the terminator By excising 
he control array of 5' edge expected to a promotor element It is embellished (). [ modified for ] mpreefficient 
sxpression by deleting predicted By inhibitorysequences 5' to the promoter element(Ruohonen et al., 
l991;Ruohonen et al., manuscript in preparation, a)] The transformation was carried out. In order to perform the 
nanifestation more efficiently, qualification is added to the above-mentioned bacillus alpha-amylase gene by 
sxcising even a promotor element from 5' edge of the control nature array expected (Ruohonen et al., 
l991;Ruohonen etal., manuscript in preparation, a). In this way, the obtained yeast stock (VTT-C -92072) 
;ontaining YEpSSOl and YEpaa5 or the yeast stock (VTT-C -92073) containing YEpSS02 and YEpalphaa5 was 
jrown at 24 degrees C on the selective medium. It acted as the monitor of the secretion to the culture medium of 
llpha-amylase by measuring the activity of alpha-amylase using a FADEBASU (Phadebas) amylase assay kit 
made in [ FERUMASHIA diamond GUNOSU tex AB (Pharmacia Diagnostics AB) ] the Sweden country]. These 
strain VTT-C -92072 and VTT-C -92073 are DOICHIE on September 30, 1992 as a deposition number 7253 and 
DSM 7254, respectively. ZAMURUNGU Phone Micro auger NIZUMEN UNTOTSUERUKURUTSUREN GEEMUBE It 
t***ed to HA [Deutsche Sammlung von Mikroorganismen undZellkulturen GmbH (DSM)]. As shown in drawing 3 , 
n the strain (**) which supports SS02 gene introduced into the strain (**) or the multi-copy plasmid which 
supports SS01 gene introduced into the multi-copy plasmid, alpha-amylase activity was improving from the 
;ontrol stock (-) by which a transformation is not carried out. Secretion of alpha-amylase fell even to the level 
vhich a control stock shows in the strain (**) from which the strain (**) or YEpSS02 which removed YEpSSOl 
rom this transformant was removed. This shows that secretion improves by existence of an SSO gene content 
jlasmid. Western blotting detected the increment in the amount of alpha-amylase protein in a culture culture 
tiedium ( drawing 4 ). The notation in drawing 3 and S express a criterion (bacillus alpha-amylase). 
Example 4:SS02 gene Increase of the foreignness protein (bacillus alpha-amylase) in 746 shares of yeast DBY 
which carries out a superfluous manifestation, and internality protein (invertase) production Between ADH1 
aromotor (Ruohonen et al., 1987) and a terminator In order to discover more efficiently the plasmid YEpalphaa6 
"gene containing the connected bacillus alpha-amylase gene By excising the control array of 5' edge expected to a 
jromotor element It is embellished (). [ Ruohonen etal., ] [ 1991; ] Ruohonen et al. and manuscript in preparation 
and a] S. SEREBISHIE to support 746 shares 0 of DBY(s) [ alpha ] his 3**1 leu 2-3 leu 2-112 ura3-52 cghR 
DEBITTO BOTTEIN trp 1-289 () [ David Botstein; Department of Biology, ] [ Massachusetts Institute of] They 
are YEpSS02 and the plasmid pMA56 (Ammerer, 1983) of control about acquisition] from Technology, Cambridge, 
and MA. 

^'transformation is carried out depending on whether it is ********. The selective medium grew this transformant 
at 30 degrees C. and it acted as the monitor of the secretion of the alpha-amylase to a culture culture medium by 
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neasuring alpha-amylase activity using a FADE bus amylase assay kit (made in [ Pharmacia diamond GUNOSU tex 
\B ] a SUEDEN country). As shown in drawing 5 . as compared with the control stock (O) by which the 
ransformation was carried out, alpha-amylase activity of strain (**) which supports SS02 : gene introduced into 
he multi-copy plasmid improved by the plasmid of the control which does not contain an SSO gene. 1 he 
iifference was not accepted at all in growth of yeast by the transformant (-) of control, and the nature 
ransformer of SSO dimorphism (**). Similarly, when the superfluous manifestation of the SS01 gene was carried 
>ut the amount of secretion of alpha-amylase increased. When measured also with secretion of the invertase 
vhich is internality protein from the logarithmic growth phase anaphase to the early stages of a stationary phase, 
he secretion under these conditions increased. The secretion invertase activity in the nature transformer of 
r-EPSSO dimorphism was 1.4 times the transformant of control containing pMA56. Since the alpha amylase 
jecretion enhancement effect by the superfluous manifestation of an SSO gene becomes more remarkable in a 
jrowth anaphase, invertase secretion is also considered to increase more at a growth anaphase. 
3y excising the control nature array expected to be on the ADH1 promoter (to refer to above) used for the SS02 
rene expression in YEpSS02. SS02 gene-expression time amount is extended and the long, duration existence of 
•he Sso protein with which the amount of secretion increased is attained. Therefore, the final secretion level to_ 
he culture medium of bacillus alpha-amylase also increases. The SS02 gene expression by this qualification ADH1 
iromotor included in the single copy plasmid also raises the secretion level of Sso protein, and promotes secretion 

3f alpha-amylase. . . 

=xample 5: Increase of the foreignness protein (bacillus alpha-amylase) product.on in the SEC1 over S ene 
nanifestation yeast under existence of the functional Sso protein of normal level or the increased level AD HI 
promoter [Ruohonen et al.. 1 987; in order to discover a gene more efficiently By excising the control array of 5 
3 dge expected to a promoter element Between thing (Ruohonen et al., 1991; Ruohonen et al., manuscript in 
reparation, a)] embellished and a terminator S. SEREBISH1E which supports the plasmid YEpalphaaB containing 
:he connected bacillus alpha-amylase gene 746 shares of DBY(s) By either [ plasmid YEp24H I (Aalto et al 
l991;Ruohonen et al.. manuscript in preparation b) ] the multi-copy plasmid YEpSECI wh IC h discovers SEC1 gene, 
and control The transformation was carried out. This transformant was grown at 30 degrees C by the selective 
medium, and it acted as the monitor of the secretion of the alpha-amylase to a culture culture medium by 
measuring alpha-amylase activity using a FADE bus amylase assay kit (made in [ Pharmacia diamond GUNOSU tex 
*B ] the Sweden country). As shown in drawing 6 , as compared with the strain (O) by which the transformation 
was carried out, alpha-amylase activity of strain (**) which supports SEC1 gene introduced into the multi-copy 
plasmid improved by the plasmid which does not contain SEC1 gene. In two kinds of this transformant, the 
difference was not accepted in that growth at all. . 
When coincidence was made to carry out the superfluous manifestation of SEC1 protein and the SEC2 protein 
secretion of alpha-amylase was promoted further. The plasmid which discovers an SSO gene can come to hand 
from VTT [a biotechnology technical laboratory (Biotechnical Laboratory; Espoo, Finland)]. 
Example 6: Manifestation in isolation of the Trichoderma sso gene by the manifestation in yeast, and the 
Trichoderma of this gene The yeast manifestation gene bank prepared from 9414 shares (it indicates to Buchert et 
al. and the Finland patent application No. 922373) of T. RESEI QM Saccharomyces cerevisiae H 458-share [Aalto 
et al 1993;alpha SUC2 ade 2-1 can 1-100 his3- 11 and 15 leu 2-3.112 trp 1-1 ura 3-1 sso1-delta1::URA3 A 
transformation is introduced and carried out to sso2-delta2::leu2::(GAL1 : ssol. HIS3)]. The transformant was 
obtained by selecting the Ura demand nature variant in a galactose culture medium. This transformant was moved 
to the glucose culture medium, this plasmid was taken out from that growth colony, the transformation was 
introduced and carried out to the above-mentioned strain, and the complementarity was checked. Thus, the clone 
which shows the relief ability to the ** Sso protein consumption in a glucose culture med.um was obtained. The 
olasmid corresponding to this clone was named PMS51. S. SEREBISHIE stock which supports the obtained plasmid 
PMS 51 is October 5, 1993 DOICHIE. ZAMURUNGU phon Micro auger NIZUMENUNTOTSUERUKURUTSUREN 
Gaea Em BE It ****ed to HA (DSM) (deposition number: DSM8604). The chromosome copy of this gene is a 
chromosome cosmid library by using 5' edge of the cDNA clone prepared by PCR. 
(Mantyla et al., 1 99 2) frb&mZtlZ* ^ 3 * - 

The cosmid corresponding to [ DO is isolated from the clone which gives a signal and ] Above cDNA is T. RESEI 

(Penttilaetal.. 1987) which produces a CBHI-Fab molecule. _ _ 

It is introduced into a stock -91418 (CBS 287.91), i.e., VTT-D, and a transformation is carried out (it indicates to 
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Myyssonen et al. and (patent application)). Production of CBHI-Fab is investigated from the extra-cellular matrix in 

a Solca-floc culture medium (Nyyssonen et al.. patent application). 

Example 7: Isolation of the fungus sso gene by different-species hybridization Chromosome DMA .^s isolated from 
Saccharomyces cerevisiae which is a fungus kind. Schizosaccharomyces POMBE, Cl.ve ROMISESU RAKUTISU 
Kluyveromyces lactis). Pichia stay PITISU (Pichia stipitis). an Aspergillus NIDEYU lance (Aspergil us n.dulans). and 
rrichoderma RESEI. respectively. This DNA was digested. with the restriction enzyme HindUI, fractionation was 
carried out by agarose gel electrophoresis 0.8%. and the blot was carried out on the nylon filter. The Southern blot 
ngbridization of this filter was performed under different strict conditions, using a yeast SS01 ^ne °od.ng region 
as a probe. When hybridization was performed at 35 degrees C in the mixture conta.n.ng 30% formaldehyde. 6xSSC, 
a 10xDenhardt solution. 5%SDS. the 100microg [/ml ] herring sperm DNA. and 10microg [/m ] poly A and was 
.ashed twice for 30 minutes by 2xSSC and 0.1%SDS. they are S. SEREBISHIE, K. RAKUTISU. P. SUTIPITISU. and 

Some bands which carried out the hybrid appeared to DNA of the Leh Ceh origin ( drawing 8 ). Moreover, when 
nybridization was performed under the conditions which are not not much strict, hybridization was observed also 
about S POMBE. The hybrid of the T. Leh Ceh gene library built in lambdaEMBL3 (Frischauf et al., 1983) vector 
was carried out by the above-mentioned actuation. The clone which gives a hybridization signal was refined and 
he map of those fields that are carrying out the hybrid was carried out by digestion and the Southern b\ot 
igbridization of those DNA. Three kinds of lambda clones which carried out the hybrid were named TSSOa, 
FSSOb and TSSOc, respectively. These clones are DOICHIE on October 5, 1 993. ZAMURUNGU Phone 
VIIKIROOGANIZUMEN UNTO TSUERUKURUTSUREN Gaea Em BE It ****ed to HA (DSM) (deposition number: 

DSM 8601, DSM 8602, and DSM 8603). i_ 
Deposition microorganism The following microorganisms were deposited with DOICHIE ZAMURUNGU phori . micro 
auger NIZUMEN UNTO TSUERUKURUTSUREN Gaea em BE HA (DSM; Germany and Brunswick D-3300 MASHU 
oader VEKU1B) based on the swine plague treaty. _ 
Strain Deposition number Deposition day Saccharomyces cerevisiae DSM 7253 September 30, layz V I I o 

32072 (plasmid YEpSSOl is supported) ,".'.„,- ^™ ■ ^ j\ 

Saccharomyces cerevisiae DSM 7254 September 30, 1992 VTT-C -92073 (plasmid YEpSS02 is supported) 
Saccharomyces cerevisiae DSM 8604 1 993 year 1 0 month 5 day H458 (VTT-C -93002) 
iPlasmid pMS51 is supported) 

Bacteriophage lambda stock DSM 8601 October 5, 1 993 TSSOa (VTT-H -93001 ) 
Bacteriophage lambda stock DMS 8602 October 5, 1993 TSSOb (VTT-H -93002) 
Bacteriophage lambda stock DMS 8603 October 5. 1 993 TSSOc (VTT-H -93003) 
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^rray table (1) general information (i) applicant : (A) - name: — BAL tee-on Theque NIRINEN Talkie 
vlUSUKESUKUSU (B) — street: — BUORIMIEHENTIE Five (C) City : Espo (E) Country : Finland (R — zip code 
• ZIP ). _ fin-021 50 name [ of (ii) invention ]: — it is based on a recombination eukaryotic cell — secretion 
irotein Production to which quality increased (iii) The number of arrays: 4 (iv) computer read gestalt : (A) - class 
! of medium ]: - floppy disk (B) computer: — IBM PC use good (C) actuation system :P C-DOS/MS-DOS (D) 
software: Patent in release #1 .0, version #1 .25 (EPO) 

!vi) Precedence application data : (A) - application number: - FI 92 4494 (B) Filing date of application : 
Information about October 6, 1992 array [ (2) ] number 1: The description of the (i) array : (A) - die-length L of an 
array i. __ base pair (B) Mold of an array : Nucleic acid (C) The number of chains : Single strand CD; — 
ropology: - the shape of a straight chain class [ of (ii) molecule ]: - mRNA from cDNA (vi) origin (A) -- living 
thing name: - Saccharomyces cerevisiae (B) stock: X2180-1B The (ix) description: The notation showing (A) 
name / the description: CDS (B) existence location : 1..870 (xi) array: Array number 1 

VTG AGT TAT AAT AAT CCG TAC CAG TTG GAA ACC CCT TTT GAA GAG TCA 48 
Met Ser Tyr Asn Asn Pro Tyr Gin Leu Glu Thr Pro Phe Glu GLu Ser 
1 5 10 15 



■ 



IAC GAG TTG GAC GAA GGT TCG AGC GCT ATC GGT GCT GAA GGC CAC GAT 
rvr Glu Leu Asp Glu Gly Ser Ser Ala lie Gly Ala Glu Gly Hls Asp 

20 25 30 



96 



XTC GTG GGCTTC ATG AAT AAG ATC AGT CAA ATC AAT CGC GAT CTC GAT 144 
Phe Val Gly Phe Met Aan Lya lie Ser Gin He Asn Arg Asp Leu Aop 
35 40 45 

AAG TAC GAC CAT ACC ATC AAC CAG CTC GAT TCT TTG CAT AAC AGG CTA 192 
Lys Tyr Asp H1b Thr lie Asn Gin Val Asp Ser Leu His Lys Arg Leu 
50 55 60 
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:TG ACC GAA GTT AAT GAG GAG CAA GCA AGT CAC TTA AGG CAC TCC CTG 240 
,eu Thr Glu Val Aan Glu Glu GLn Ala Ser His Leu Arg His Ser Leu 
65 70 75 80 

5 AC AAC TTC GTC GCA CAA GCC ACG GAC TTG CAG TTC AAA CTG AAA AAT 288 

\ap Asn Phe Val Ala Gin Ala Thr Asp Leu Gin Phe Lys Leu LyB Asn 

85 90 95 

JAG ATT AAA AGT GCC CAA AGG GAT GGG ATA CAT GAC ACC AAC AAG CAA 336 
Jlu He Lys Ser Ala Gin Arg Asp Gly He His Asp Thr Asn Lys Gin 

100 105 110 

JCT CAG GCG GAA AAC TCC AGA CAA AGA TTT TTG AAG CTT ATC CAG GAC 384 
Via Gin Ala Glu Asn Ser Arg Gin Arg Phe Leu Lys Leu He Gin Asp 
115 120 125 

TAC AGA ATT GTG GAT TCC AAC TAC AAG GAG GAG AAT AAA GAG CAA GCC 432 
Tyr Arg He Val Asp Ser Asn Tyr Lys Glu Glu Asn Lys Glu Gin Ala 
130 135 140 

\AG AGG CAG TAT ATG ATC ATT CAA CCA GAG GCC ACC GAA GAT GAA GTT 4 BO 

.ys Arg Gin Tyr Met He He Gin Pro Glu Ala Thr Glu Asp Glu Val 

145 150 155 160 . 

5AA GCA GCC ATA AGC GAT GTA GGG GGC CAG CAG ATC TTC TCA CAA GCA 528 
Jlu Ala Ala lie Ser Asp Val Gly Gly Gin Gin He Phe Ser Gin Ala 

165 170 175 

CTG TTG AAT GCT AAC AGA CGT GGG GAA GCC AAG ACT GCT CTT GCG GAA 576 
.eu Leu Asn Ala Asn Arg Arg Gly Glu Ala Lys Thr Ala Leu Ala Glu 

180 185 190. 

3TC CAG GCA AGG CAC CAA GAG TTA TTG AAA CTA GAA AAA TCC ATG GCA "4 
/al Gin Ala Arg His Gin Glu Leu Leu Lys Leu Glu Lys Ser Met Ala 
195 200 205 

-AA CTT ACT CAA TTG TTT AAT GAC ATG GAA GAA CTG GTA ATA GAA CAA 672 
llu Leu Thr Gin Leu Phe Asn Asp Met Glu Glu Leu Val He Glu Gin 
210 215 220 

^A GAA AAC GTA GAC GTC ATC GAC AAG AAC GTT GAA GAC GCT CAA CTC 720 
3ln Glu Asn Val Asp Val He Asp LyB Asn Val Glu Asp Ala Gin Leu 
225 230 235 240 

SAC GTA GAA CAG GGT GTC GGT CAT ACC GAT AAA GCC GTC AAG AGT GCC 768 
*sp Val Glu Gin Gly Val Gly His Thr Asp Lys Ala Val Lys Ser Ala 

245 250 255 

hCk AAA GCA AGA AAG AAC AAG ATT AGA TGT TGG TTG ATT GTA TTC GCC 816 
&rg Lys Ala Arg Lys Asn Lys He Arg Cys Trp Leu He Val Phe Ala 

260 265 270 

ATC ATT GTA GTC GTT GTT GTT GTC GTT GTT GTC CCA GCC GTT GTC AAA 864 
He He val val val Val Val val val val val Pro Ala Val Val Lys 
275 280 285 



ACG CGT 
Thr Arg 
290 



870 



(2) Information about the array number 2: The description of the (i) array: The die length of the (A) array: 290 
amino acid Mold of the (B) array : Amino acid (D) topology: The shape of a straight chain The class of (11) molecule: 
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. Met Ser Tyr Aan Asn p r o Tyr Gin Leu Glu Thr Pro Phe Glu Glu Ser 

_ 5 10 15 

Tyr Glu Leu Asp Glu Gly ser ser Ala lie Gly Ala Glu Gly His Asp 

20 25 30 

Phe Val Gly Phe Met Asn Lys lie Ser Gin lie Asn Arg Asp Leu Asp 
35 40 45 

Lvs Tyr Aap Hie Thr lie Asn Gin Val Asp Ser Leu His Lys Arg Leu 

' 50 55 60 

Leu Thr Glu Val Aen Glu Glu Gin Ala Ser His Leu Arg His Ser Leu 

65 . 70 75 80 

Asp Asn Phe Val Ala Gin Ala Thr Asp Leu Gin Phe Lys Leu Lys Asn 
* 85 90 95 

Glu He Lys Ser Ala Gin Arg Asp Gly He His Asp Thr Asn Lys Gin 

100 105 HO 

Ala Gin Ala Glu Asn ser Arg Gin Arg Phe Leu Lys Leu He Gin Asp 
Protein (xi) array: Array number 2 lis 120 125 

Ser Asn Tyr Lys Glu Glu Asn Lys Glu Gin Ala 
135 140 

He He Gin Pro Glu Ala Thr Glu Asp Glu Val 
150 155 160 

Asp Val Gly Gly Gin Gin He Phe Ser Gin Ala 

170 175 

Arg Arg Gly Glu Ala Lys Thr Ala Leu Ala Glu 

185 190 

Gin Glu Leu Leu Lys Leu Glu Lys Ser Met ALa 
200 205 

Phe Asn Asp Met Glu Glu Leu Val He Glu Gin 
215 220 

Val He Asp Lys Asn Val Glu Asp Ala Gin Leu 
230 235 240 

Val Gly His Thr Asp Lys Ala Val Lye Ser Ala 

250 255 

Asn Lys He Arg Cys Trp Leu He Val Phe Ala 

265 270 

val val val val Val val Pro Ala Val Val Lys 
280 285 



ryr 


Arg 
130 


He 


Val 


Asp 


1ATB 

L45 


Arg 


Gin 


Tyr 


Met 


Slu 


Ala 


Ala 


He 


Ser 
165 


jeu 


Leu 


Asn 


Ala 
180 


Asn 


/al 


Gin 


Ala 

195 


Arg 


His 


Slu 


Leu 
210 


Thr 


Gin 


Leu 


31n 
225 


Glu 


Asn 


Val 


Asp 


\sp 


Val 


Glu 


Gin 


Gly 
245 


\rg 


Lys 


Ala 


Arg 
260 


Lys 


He 


He 


val 
275 


Val 


Val 

1 


rhr 


Arg 
290 









(2) Information about the array number 3: The description of the (i) array : (A) - die-length [ of an array ]: - 885 
base pair (B) Mold of an array : Nucleic acid (C) The number of chains : Single strand (D) — topology: the 
shape of a straight chain class [ of (ii) molecule ]: - mRNA from cDNA (vi) origin (A) - living thing name: ~ 
Saccharomyces cerevisiae (B) stock: — X2180-1B The (ix) description: Notation:CDS show.ng (A) name / .the 
description (B) existence location : 1 ..885 (xi) array: — array number 3 
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iTG AGC AAC CCT AAT CCT TAT GAG AAT AAC AAT CCG TAC GCT GAA AAC 48 
let Ser Aen Ala Aon Pro Tyr Glu Aen Asn Asn Pro Tyr Ala Glu Asn 
15 10 15 

:AT GAA ATG CAA GAG GAC TTG AAC AAT GCT CCT ACT GGT CAC TCA GAT 96 
.*yr Glu Met Gin Glu Asp Leu Aan Aan Ala Pro Thr Cly Hie Ser Asp 

20 25 30 

;GT AGC GAC GAT TTC GTA GCT TTT ATG AAC AAG ATC AAC TCA ATA AAT 144 
Hy Ser Asp Asp-Phe Val Ala.Phe Met Asn Ly a He. Aan Ser lie Asn . 
35 40 45 

JCT AAC TTG TCC AGG TAC GAA AAC ATT ATC AAC CAA ATT GAT GCG CAA 192 
>la Aan Leu Ser Arg Tyr Glu Asn lie He Asn Gin He Aap Ala Gin 
50 55 60 

LAC AAA GAC CTA CTT ACT CAA CTC AGT GAG GAA CAG GAG ATG GAA TTG 240 
lia Lye Asp Leu Leu Thr Gin Val Ser Glu Glu Gin. Glu Met Glu Leu 
65 " 70 75 80 
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AGA 'CGT TCT TTG GAC GAT TAC ATC TCT CAG GCC ACA GAT TTG CAG TAT 288 
Arg Arg Ser Leu Asp Asp Tyr lie Ser Gin Ala Thr Asp Leu Gin Tyr 

85 SO 95 

CAA TTG AAA GCG GAT ATC AAA GAT GCC CAG AGA GAC GGA TTG CAC GAC 336 
Gin Leu Lvb Ala Asp lie Lys Asp Ala Gin Arg Asp Gly Leu Hrs Asp 

100 105 110 

TCT AAT AAA CAG GGA CAA GCT GAA AAT TGC AGA CAG AAA TTC TTA AAA 384 
Ser Aon Lys Gin Ala Gin Ala Glu Asn Cys Arg Gin Lys Phe Leu Lys 
115 120 125 

TTA ATT CAA GAC TAC AGA ATT ATC GAT TCT AAC TAC AAA GAA GAA AG C 432 
Leu He Gin Asp Tyr . Arg lie lie Asp Ser Asn Tyr Lys Glu Glu Ser 
130 135 140 

AAA GAG CAG GCG AAG AGA CAG TAC ACA ATT ATC CAA CCG CAA GCC ACT 480 
Lys Glu Gin Ala Lys Arg Gin Tyr Thr He He Gin Pro Glu Ala Thr 
145 150 155 160 

GAC GAA GAA GTG GAA GCC GCC ATC AAC GAT GTC AAT GCC CAG CAG ATC 528 
Asp Glu Glu Val Glu Ala Ala He Asn Asp Val Asn Gly Gin Gin He 

165 1^0 175 - 

TTT TCC CAA GCG TTG CTA AAC GCC AAT AGA CGT GGT GAG GCC AAG ACA 576 
>he Ser Gin Ala Leu Leu Asn Ala Asn Arg Arg Gly Glu Ala Lys Thr 

180 185 . 190 

3CA TTG GCC GAA GTA CAG GCT AGA CAT CAA GAG TTG TTG AAG TTG GAA 624 
Ua Leu Ala Glu Val Gin Ala Arg His Gin Glu Leu Leu Lys Leu Glu 
195 200 205 

U_A ACA ATC GCT GAA CTT ACC CAA TTG TTC AAT GAC ATG AAA GAG TTG 672 
.ys Thr Met Ala Glu Leu Thr Gin Leu Phe Aen Asp Met Lys Glu Leu 
210 215 220 

3TC ATC GAA CAA CAA CAA AAT GTG GAT CTC ATT CAC AAA AAC GTC GAA 720 
/al He Glu Gin Gin Glu Asn Val Asp Val He Asp Lys Asn Val Glu 
>25 230 235 240 

;AC GCT CAG CAA GAT GTA GAG CAA GGT GTG GGT CAC ACC AAC AAG GCC 768 
\sp Ala Gin Gin Asp Val Glu Gin Gly Val Gly His Thr Aen Lys Ala 

245 250 255 

3TT AAG AGT GCC AGA AAA GCA AGA AAA AAC AAA ATA AGA TGT TTG ATC 816 
/al Lys Ser Ala Arg Lys Ala Arg Lys Aan Lys He Arg Cys Leu He 

260 265 270 

VTC TGC TTT ATT ATC TTT GCT ATT GTT GTT GTC GTT GTG GTT GTT CCA 864 
He Cys Phe He He Phe Ala He Val Val Val Val Val Val Val Pro 
275 280 285 

TCC GTT GTG GAA ACA AGA AAG 885 
5er Val Val Glu Thr Arg Lys 
290 295 

;2) Information about the array number 4: The description of the (i) array: The die length of the (A) array: 295 
amino acid Mold of the (B) array : Amino acid (D) topology: The shape of a stra.ght chain The class of (.0 molecule. 
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Met Ser Asn Ala Asn Pro Tyr Glu Asn Asn Asn Pro Tyr Ala Glu Asn 
_ 5 10 15 

Tyr Glu Met Gin Glu Asp Leu Asn Asn Ala Pro Thr Gly His Ser Asp 

20 25 30 

Gly Ser Asp Asp Phe Val Ala Phe Met Asn Lys lie Asn Ser He Asn 

35 40 45 

Ala Asn Leu Ser Arg Tyr Glu Asn He He Asn Gin He Asp Ala Gin 

50 55 * 60 

His Lys Asp Leu Leu Thr Gin Val Ser Glu Glu Gin Glu Met Glu Leu 

65 70 7S 80 

Arg Arg Ser Leu Asp Asp Tyr He Ser Gin Ala Thr Asp Leu Gin Tyr 

85 90 95 

Gin Leu Lys Ala Asp He Lys Asp Ala Gin Arg Asp Gly Leu His Asp 

100 105 110 



Ser Asri Lys Gin Ala Gin Ala Glu Asn Cys Arg Gin Lys Phe Leu Lys 
115 120 125 

Leu He Gin Asp Tyr Arg He He Asp Ser Asn Tyr Lys Glu Glu Ser 
130 135 140 

Lys Glu Gin Ala LyB Arg Gin Tyr Thr He He Gin Pro Glu Ala Thr 
145 , 150 155 160 

Asp Glu Glu Val Glu Ala Ala He Asn Asp Val Asn Gly Gin Gin He 

165 170 175 

Phe Ser Gin Ala Leu Leu Asn Ala Asn Arg Arg Gly Glu Ala LyB Thr 

180 185 190 



D rotein (xi) array: Array number 4 

Ma Leu Ala Glu Val Cln Ala Arg His Gin Glu Leu Leu Lys Leu Glu 
195 200 205 

Lys Thr Met Ala Glu Leu Thr Gin Leu Phe Asn Asp Met Lys Glu Leu 
210 215 220 

Val He Glu Gin Gin Glu Asn Val Asp Val lie Asp Lys Asn Val Glu 
225 230 235 240 

Asp Ala Gin Gin Asp Val Glu Gin Gly Val Gly His Thr Asn Lys Ala 

245 250 255 

Val Lys Ser Ala Arg Lys Ala Arg Lys Asn Lys He Arg Cys Leu He 

260 265 270 

lie Cys Phe He He Phe Ala lie Val Val Val Val Val Val Val Pro 
275 280 2B5 

Ser Val Val Glu Thr Arg Lys 
'290 295 



[Translation done.] 
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[Drawing 4] 
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[Drawing 6] 



http://www4.ipdLncipi.gojp/cgi--bin/tran_web_cgi_eije 



8/22/2006 



JP.08-501695.A [DRAWINGS] 



Page 6 of b 




0 



20 



40 



60 80 , 100 

Time (h) 

SEC1 control 

■ — B B— 



CD 



CD 

E 

CvJ 



X 
CO 



CD 
CO 
03 



E 

CO 

I 

CO 



< 



120 140 160 



FIG. 6 



[Drawing 7] 
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1 . Saccharomyces cerevisiae 
I. Schizosaccharomyces pombe 

3. Kluyveromyces lactis 

4. Pichia stipitis 

5. Aspergillus nidulans 
3. Trichoderma reesei 
7. plasmid control 



FIG. 8 



[Translation done.] 
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(b) &DN AE5U<D<J>fc< fcfc 10%fi»"r5^^^-%flBSU 

(c) »6nfe^^*-K:«fcO, S s o^y^^S*IE#b^;l/$fcaiS 
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24. i^a$fc(±iiijp*nfc»©s s o^>/^i<o#STT-s s omfc^t 
mmm?z>m&? m*.i£. secd *mmmit%><it tct «s*fu 

DNAE9J*J*«U 
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*§»*. d n a m<Drmiz <t 5 , gmmzmc 5 * >/< * « £ # ri^k 

WKffittft^y/^^R'Sfca^yf-K^tfSnSo HBV, H I VfeitfS/f 
, K«t94i;««#i<D®Bf7*f->©»ifiK:£.S!a:'>>r;l/^» *OttO«ft»* 



(8) WmW- 8-5 0 1 6 9 5 

tixis^ m*.&. mmm. mmm. &tfmm. m-m 
iMu&smi* •sbiathyyxisx-'ytW)' want £<v$>wm%Mwmft> 

iiTJi^'y^n^tX • tUlfi/X (Saccharomycescerev is iae) teJUfiE 
XS^ISlO^T fc* tilt* UT 1^5. LfctfoT, S346tt^® (Escherichia 
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VkZy/<tmZm£.?%m®Wm<Dm&&tffc<Mmi<tlTl^ (Romanos et. 
al., 1992) o 

?tlTV>5 (Novicket al. .1980; 1981) „ &%ftfe<DMMXmc<&gt?£tl% 
W £ <Df$ ©/MIS, & 3 rf;l^«£{* i: JBRffll ©fiB©/M6fc«MT £ 5o 

l-i <D£n tr-.- y-yu-y^— £ Ltv 2o<E>*Bg&BfSa£^"Cfc* s S 0 l 

fccfcl/S S0 2£^o--y?Xfc (Aalto et al.. 1993) 0 

^nrv^o hiwjm&on s FH?ti»B©s e c 1 8afi?S4fto*iraft 

Tfet), ^y/^^H^KfcV>T|llflS<D^ftg^-r (Wilson et al., 1989) . 
$fc» -VnkTT • 'J^Ux-f * (Yarrow ia 1 ipo lyt ica) <DS EC 1 4ilfi ; ? (Lo 
pezetal., 1992) f}^u-=.yif^tl, WafcJtt&tlT^S. i/9+)V*>-fl- 



(10) !f$g¥ 8-5 0 1 6 9 5 

t?oj8#*3- k-tsuss e c 1 1 mm^icttt zmiwiVncommwtm 

T3—-y72nX^Z> (Greenberg eta 1 ., 1989) „ 'h^&GT Pt$i / a$y^9 
ft%3— K V^yftn = -fe 7. • (Sch izosaccharomyces pombe) Y 

pt iae?a, mms ec 4M&?*7u-7tLxm^x*u-=.>7-$ti 

(Fawell et al., 1989), C<D Y P T 1 »£^K3*J5f *"ftSJ»1fc0ji©?{i 

» ssyp t \*y*9mzftt*W0ti%^T, wmM<D-&x&%c t# 

MW-gfttc (Segevetal., 1988) „ Ypt 1 £ >/^^g(Cffl|S]T*fe^ C £#tE 
ESftfc<«?UM& r a b 1 2>v^g 

(Zaraoui et al., 1989) It. HSY p t 1 £ y/^i©tS|g £ ft Ct£SJ£Hfc 
t" (Haubruck et al ., 1990) 0 

*%mic£5>mms so iiH2?&<£tfs so2mfc?t*y^s.\/^Mc 

£^Ttg|W]&«£^#\ 0IR(£'V^X (Hiral et al., 1992) , h (Inoue 
etal., 1992 ; Bennett et a 1., 1992) Ss£lfB& (Ainscough et a 1 ., 1991', 
EMBL Data Bank 29, Sftfr^- : M 7 5 8 2 5) %E<D^< ■Ofr(D$gXf£%-g 

ED, s so lae^itfs so2ae?t*n^tc8Ba-rsc^^is^4a 

©#tP.E£ftT^i>fctt?-&Dv- LA^^ntiS^^IB^bfct^T-fei) (Aalt 
o et al., 1993) „ SW^-^ ^^X/J«^>/^K, WIS ^7 h 7 
ls\£yM (synaptobrev ins) fCfcft 2>tm#l£ S n c 1 $S£tfS n c 2 
(Gerst et al., 1992 ; Protopopov etal., 1993) 0 



(11) 



»0±IEJ^©te©IgfcfcKI4LT^*o SED5ifi£^ (Hardwick 

and Pelham, 1992) It E R t :f JW**£tt©Hlk fe^PEPl 2iHa? (Bee 
herer and Jones, 1992) tt=M/S*l*£tti:jiaS QBSO'J V V— AKH) <OIH 

^7^n'-(iX (K luyveromyces) > t?fc7 (Pichia) , >^/+r-y *n - -t 
X (Sch izosaccharomyces) *3 ^O-VNiX-t? ? V (Hansenula) %E<D, ±XSiK9\-<D 

ISti, ^*1±^>A^R^om±i:LT#fflT-fe5iii:3b^3b^Tl^ (Buck 

ho lz and G leeson, 1991) . Ctl&©^«liiijHE^43<}:d ; ^4^WE-9- 

mmic^mr^^o con tit, '&%ft%®.ft®$y'V?m®m&cm^t>ftT 

a — DX'1?7 (Neurospora) 8> 

7X^;V (Aspergillus) Ifeilf h U nf/l/V (Tr ichoderma) M^E<D 

fc#M&lC'D^T$> J BZ:Z£t , V$>Z (Jeenes et al., 1991) » #%lZ&<<0 

Dimmit, s. -fenr^xoidE, #M$±J(MMfcJK u s^c^vmrn 
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Baldari et al., 1987 ; Martegani etal., 1992 I Irani and Kilgore, 1988 £ 
ffll^Sc (Baldari, etal., 1987 I Vanon i et a 1 ., 1989) „ 6?S*5<}: 

y/<*Jt©5 y^A4£«ggf88:i5.fctf£$s?si*©x* y ( 

Smith et al., 1985 I Sakai et al., 1988 ; Schuster et 
al., 1989 ; Suzuki et al., 1989 Sleep et al., 1991 ', Lamsa and Bloebaum, 
1990 ; Dunn -Coleman et a 1., 1991) , $>5\,mft&&Z2//WM<D, %}^&3lC 
fti&^ftfcrtfttt^y/^S^©!^ (Ward et al., 1990 ; Harkkl et al., 

1 989; Nyyssonen et al. 1 9 9 3 ; Nyyssonen et al., #f^ffi 

Ma&&«aeju*(d:« H5&ttj&s-e&5fc«>x fls»*T*sxnffl»e*i: 

#$7n -fe 7. |c fcV>T, if ©Igtfsl? h «y * 4 5 ©fr K O V > T ttlEMK: 
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SEC Hfi?%*n-rV^U ttffctttfcfrfcofc (Aalto et al., 1991 ; 
Aalto et al., 1992) 0 ^(Dtt, COS EC 1 jfifr?*^ £^<0*n tf— ite? 
T'&SCilfcjSLfc (Aalto etal., 1993) 0 *^fCt § S S Ojtfc? 

» 

sec 1 - l^Ml^ntf- 9-7°b-yy--i: tT^D--y^$nfc ( 

Aalto et al., 1993) 0 

■o^rmwtt&o #(c, s s o i *y/<*»teJ:tf s s o2^>/^ 

Rfc^n^ttn-K-rss. -bufi/xos so i ae?so*s so2iie^o 

Trichoderma reesei) #*5©S S OfflEliifi^JMk Kilfi^OWfahJlJfeJ: 

s&ic, is©s soae?^i:^s^«©^-r?,jie?aft©ffi?ijffl 

n**u^;i/"T»»iii-5Wiii±aiiia, wcs s o i ^y^ms^xs/^r^t 

fga^ti. s e c i tc s s om&? tmmm? zMfcTzmmnm. 

*mmc&%. s s oite^^fctis s omm^twmmtzmB^icz d 
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Ulti, ^ne-7"7X5FpMAC 56 1C, S. tUli^xS SO 1 ££ 
^JoitfS S0 2«fi?£>c DNA**ft^ft|§JS»j£A,T?f#5>ft377X5 FY 
EpSSOl&iD* 

Y E p S S 0 2 

H2l±, Y E p S SO 2K£.*)WgM&-ZnrmnK35tt%S s o2^>/^ 

03li, S SO 1 itfi?f fetiS SO 2«fi : ?£figi'f S^Stf-T^T.- K 
, *J:tf/^;l/^ (Bacillus) a-757--tm£?£»g*rS8U©:/7X5K 
K«fct)»aite»LfcS. -feUffx (sf 7 5 0- 1 4 Dtt) fC«k »)#$£ftfc 

0 4 (4» S S O 1 3»£?tfctt S S 0 2it£?£#tgff £>£ntf-:7°7X5 K 

5 — tf © "7 x X £ y JSP ffi f t> © T* £ 5 o 

05ti, S S0 2»e ; ?^ilt§^3tf-7 0 7X5 h\ fe*tf/^;l/Xa- 
757- tf*38PM-*gi|0:/7*5 FfCtO^MIto^LfcS. -feHfS/x(DB 

Y 7 4 6 «0 fc J: 0 ft fc/ ^;>X a - 7 5 5 — tfM£M<2it7c£^-r 7? 

B6(i, SEC iafi?*»S!-r4^3kf-y5Z3K» *5<fctf^;l/Xa- 
7 55-€%?§il'ri.Sij07 s 7X= KfC«t»)JBJME»LfcS. -feUES/x (DB 

Y 7 4 6tt) t,c£Vft®Ztirz'^)lXa-7^7-^m£m<Dm±*7jkt7y 
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S+^^^-(C,|a^.^Ti#e>fLi>7°7 7.5 Hp R b S S 0 2£^"3" 0 

(c^x. s c i: (c * <o mm? t §0 

<t § % 2 ©ate? <Dm ^sttia&foiiiBEKK <t ^ r na o f#& 0 c n 

6 2ooae^3-Kf S2oo*y/^KfHJO, iB»«.aoftS!W£attfc 
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*&E"cfflv>5*ia s s o i s s o 2 jte^ti, cn&oae? 

^c^f^^ZL P^tfiJ-y^D^-feT.-febtiv'X (Saccharomyces cerevisiae 
) ^HJnfVl/T (Tr ichodenna) JB^5*(tStlS 0 Sfc^ 



-&&m$5Z.Zf : ?:<D{&(DnWMtLT, ^'y*D=tX-^ (Schizosacc 
haromyces pombe) \ ^7-f^n5-feX • 7^7 -YX (K luyveromyces lactis) 
, (ft: 7 (Pichia) JS, /Ny-tf?7 (Hansenula) g, 7^-^;l/^7. (Aspergi 
llus) S> -a-DX#7 (Neurospora) 35 <fc tMx "> U t> A (Penicilliu 

seic leiistcfcv^T, s e c i mb,?® j; o ic> ssoae?i:«raTfli 
a?>nTv>i>s e c 7ite?*5<tt;/s/-c(is e c 1 4ae?©ae-a%«iiio 

S-tfSCi: (Novick et al., 1980) , t < It S E C 7 jtfi^fc'ithVf 

sec 1 4'mfc?tmmm?zm&? (mtfcneo^asotfyuy-y- 

■es&s s s o i fc«ti>*s s o 2 a, «rt?«&«&iifc-f c ti 
5 
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mffl&fc=?o)vmm%.$>v>x*h% 0 ±fELfc±5fc s so im&?&&vs s 

, S. •bUZisx.&m&i (DBY746, AH 2 2, S 1 50-2 B, GPY5 
5-1 5 B a, VTT-A-6 3 10 1 5^) \ h 'J 3f^7l K$$!SH*T* 
$i.QM6a (RUTC-30, QM9416, VTT-D-79125^)fC 
&*t"3T. t\)l>i/7i-L (T. harzianum) *5<fctfT. U— t^T (T. ressei) 
ft] , ?y-r<u5.-txm, Sch. #>"^ H. >f!Jt;l/7 7 (H. polymorph 

s so ijte?$fc(±s so2ae?^$^-r5DNAE?ij{i, s. ■feu^ 

K±oae?Sfcttc DNA^^UH^ sec 
fi9B8$tt®ffl»E (Aaltoetal., 1991; 1993) » fcSWiS. •fcUfv'XSS 

ffCffl^Btl*. *>5Vb-0<D77n-*tLX* S S 03B£?*JJ:tf S S Oifi 
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aoss oii£?:fci:tf s s 03Be?K:!«fti"r*jie?»cwt*tt*ft» mat 

T. U-fe-fOcDNA^^I^ 7f>7>'Fffl#f i Fag|S9 2-2 3 7 3 
(Buchert et al.) fEffl^ElEitSftTl^ScJ: r> fc, ffA^^-p F L 6 0 

TtSflWKfte&L (Aalto et al., 1993) % mif*«0!l6 £E«SftT^S 
$>£>W£ V S.-tHfi/iOS s o 1 *y/<*!W3,ktf/$fcl4S so2?> 

u ttfft*. sis s s oae?icffiBft»fe«E5u**-r« c £ aw 



(19) 



, Ssol <DW!2 6 6#~gf2 8 7#<D7 5/iS1B« 

*5<tt>*S s o (BE?iJ#^3) ©H2 6 9#~SI2 9 0#<D7 = /gE 

s s 0 2i£?%, mkimmm^t 

mX.lt* p A A H 5 (Ammerer, 1983) %E) , £ fc &il Ml & SIS 
iS«%^WT*..»e^31^^^-^6ffiiai?n5^^*- (Ruohonen et al. 
, 1991; Ruohonen etal., manuscript in preparation, a) tC^D — — y-JSfl 
5 0 cn5>OpIRSBH?tis ADH1, GAL 1~GAL 1 0. PGK1 

. CUPK GAP, CYCK P H 0 5 m<D&mm&? , feSWiTT^^' 

>'»-fe*-*jifi^6f»*«ii:3V"p**o s s o iae?$fciis s 

S SO l«{g?3:fcteS SO 2«£?£fS&LT 1^.1.7^7^ Kfc*oT* 
*T?J&SIHM**6JHE!!l"r«4:x g&«S*<RllJ&-e«&5 (The plasm id carry- 
ing the SS01 or SS02 gene is capable of replicatingautonomously when tra 
nsformed into the recipient yeaststrain) 0 S SO 1 iSGs^^fcli'S SO 2 
IE?ti, &)£%;mmmWyfa$i.tmz, Hans Ronne OpHR70, &SW4p 
RS313, p R S 3 1 4, pRS315 ft tcli p R S 3 1 6 (Sikorski and H 
ieter, 1989) Sif^atf-^S^^^-t^n-- >7ZtlZ 0 
ffc, ^3e-»OSS0 1Jtfi?Sfct4SS0 2ae?*il«!ftfei*:» 0>Jx 

, ffiB475*S K 75*5 Fp I R L 9 (Hallborn et al., Wff 

Kims tires so lige^sfctis so2«e?ti, K«e?£^rf3/M' 
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7 'J v K • * * - S U BU ©18 T'tf 5> n fc 7^7 X ~ K tc ^ a - ^ y y 
tZo ilHTfWc^T,^ KA^« 'J#V"-ABS5"JT-SW^e>{±^$n/-c 

0IJ;Ui\ VTT-A-6301 5&H) *«ffl^6tl*»^ Wa&Btt. ADH 

S S 0«fi?% h «J 3f0l/^|*9T»58S h U n-rVl/V ssol 

G^On-KfRW*, ffiRffT. U— tr-T c b h 1 7D*-$r-fe«ktf*-5* 

l^TY/.kKUEi&$tt*o c b h 1 7"o^-^-Jf> s s oil£?g*©:/n*- 
£— „ cbh2 v egl U e g 1 2, £fcl£ tef K pgk, gpd> pk 

s s o 31 Sf ffi # # h H (Pent I i la et al., 1 987 ) , 
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LfctfoT, *5B930SWW:, S. tUfi/lOSSOlfi?, »KSS01 

FETUSES (Zagursky et al., 1986) E ct 0j*3t"TS C fc#T£ 5 
o S . -b UlfS/x© S S 0 1 afi?<DE?iJ£E?'J#^ 1 f£*U S S 0 2 
©EMfcETU*^ 3 fc^f 0 

SL<li> iBI®Bigfc£!>58S*-bv F C/nt-* it&f-^-S*-* 

-K"rSDNAE5U*¥*U 

(b) KDNAi25iJO^*<4:t.lo*fiSp"r*^^^-%#|JISU *t 

T 

(c) mt>tirc<*9-<D'j>%< t& io(c<fcDJis^±a8fls^giE 
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*St£3- FT* D N AEBMrtttrU Ki»*i//t*«*5HP>ri6ftll«IIIIB 
£ffi&T£Ci:T*&£o 

. Ufc^.oT, SSO3ie : ?*ii»»eH***«:i:K:J:0^*ttSfca:rt ; flEtt© 

-FTSDNAE5»J%#KU 

(b) KDNAE?U<D'>&'< fcfe lo*ffi#T3^**-**IS6U 

(c) fre>titt< r <>99-K.&Q. S s o*>/<*K*i«l''W?»31TS 

ig^ * * - t <t *) 31a u c (Dj&mmwiwz s s 

oae?t fc« s s ojae?tct@ii]&ji 

T««T5 
ci:£:S#T£> 0 

-^-^3 £ ):l^*S^*^v: 0 -S£oaG?%fflv^T«3a^tT*<l^, fciD'S SOjI 

■Fes s oae?ttgsftfflT*ae? secd *a*jfESiT3c. 
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-K-f*DNABB?iJ*iiM!i!U 

(b) &DN AE5U<D'>&< kt 1 o£fi&-f 5^£-%$fgU 

(c) Iteftfc'** S so*y/^S*iE«U^;l/SfetiK 

sae? (mar* sec i) fciossjggtessu ±&Mm*wnfo 

(a) rtffitt^*y/^H*s4"r5a«fi%, ssoae?$fc«ss 
s e c i) t#mr\ Msmmu 

Steffi© jfnlf-ROS S oafK^tfcte^OtSfpl 

ttfcitaATx *e»K:ia*#j!P»* (0!*. 

ira*#jSB« (09*. tf, "fe;l/5-Hf, 'ss-fe/l/?— t") £3 
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a* « k ftKk##-r s 73 a mm * n * . 

F-fSDNAIB?U£*8iU 

(b) RDNAE?U<D'>&< fct 10*fiJW*mi^*-*«WIU 

(c) f#5>nfc^£-KJ;t); S s o^y/^^M^M]y^^m.t^> 

X, HE, iEHtl$fctiiiiD«nfe«©S s o^^^S«#ftTT*S S Oil 

tmmm? zmm? &m£, sec o *jfi*i&3rrsc: or 

Kt5DNAE5«J%**U 

(b) RDNAEyiJ<0'>&< fc 1 0*ffi#-r*"<**-*flHSU 
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($m£. SEC1) K <}; <3 ft&BMmWi U ±IS©)!)P7j<^^OS 

ill 

HMOl : t7*D = tX • -bbtTi/xfefccDS SO 1 m&.?*S&XS S S 0 2« 
n - FfP£<D * n - - y ^ 
S S 0 1 ae^fe itfS S 0 2jffi?(i, s e c 1 - 1 

igtt (Novick and Scheckman ; 1979 ; Novick et al., 1980) (DVfUv V— t 
LT^gtLfco S. -feUfS/x s f 7 50-HDoft (a s e c 1-1 h 
is4 ura3-52 trpl-289 leu2-3 leu2-112 
) (yy^f^ i/jLVpTV (RandyScheckman) , University of California, 
Berkeley, CA «fc t> X¥) £\ X 2 1 8 0 - 1 Bftfefc© cDNA%2 /iSl^ 
7XS H (pMAC 5 6 1; jl&V-rt-fcLTT R P 1 tCaiALT^ 
SSnftBf cDNA7^77'J- (V>y^7Mr- (McKnight) fcitfVy 3/ 
— T (McConaughy) K «fc 9 HIS ( 1 9 8 3) ] TORIES* U 3 7*CKH3tt*T 
r p-**g*ttO«SBE»{*%a!ffiUfco '«:©«H(Efti*:©^Wtt3 7°CT§t 
tt*Sl/ftOT, s e c 1 - 1 (C^LTtite^i: LTlWrSttfcft?** 3 6. 
5tSfc(±3 5T:-P?6tC|S»*fTttoteo 3 6. 5*CTT r p**S!S!*$Mi 

^tlfcDNA (Keranea, 1 9 8 6 ) £ ^ Jj§ & (E. coli ; 
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Hanahan, 1983) tfXLfe. £<D±mMBm$Z®l&fr<o% 

8tSttfc75X5 FDNA%ffll,>T> S. t'Ji;i/i(i5secl-l«*Sa« 

D N A 5^ 75 'J -fr 5> 2 5lJ?iJ#II|iK£*l7'c d i: tffrfr o fc 0 C © 

2aa©sa%^a— yi*«kt;7Ki*T*ifXDNA©iasE5ij*, 

i/rtf^S (Zagursky et al., 1986) lc£ Difc^U H^^ffiglADN A 
S (Maniatis et al., 1982) $fc&ffgW75^V-;&ffl^T8 : jI&77^ n 

-y^r^Lfco ccD2o<D^P-y(i, ^n^ns 7 O^l^f-F (^n- 

y 1) *5<fctf8 8 57*U*?-F (^D->7) <0*-7y • 'J-f-f^'- 7 

ec 1 *>V^8075/KBB?IJ (Aaltoetal., 1991) £ teg&3£>T\ cn 
5<D$rL</'»it&?£ S S 0 1 fcia' S S 0 2 ( S S 0 : Suppressor of Seel One 

) b&ZLit. s so i*<fctfs so2©> j en j enon-KE?ij*«j:tf j eti6 

0J££75/1IEWS\ ie?ij#^ 1 *5<fctf3&;:^-fo S S 0 1 feitf S S 0 2« 
1)75X5 Ktt» ^n^tlY E p S S O 1 feitf Y E p S S 0 2 

HSS0IJ2 : Y E p S S 0 2T^SIto^^nfc^Wct5^^ S s o 2 *>/<*H<0 

3yhD-;KD75X= FpMA 5 6 (A) (Ammerer, 1983) *SV^(4Y E 
pSS02 (B) W-ftl*^C*0^WESlt/£»S sf 7 5 0-1 4Dt% 
, T r p*-&WL*V>^JS8^^* (Sherman et al., 1983) ±T*£«£-e/c 0 

Keranen ( 1 9 8 6 ) £ IB *ft £ *l T 3 i£ ft o T\ SDSO 

1 0 /z p g£S D S-P AG E{c<fc9#g|U 77**{ii:}3tti> S s o 2 
Kfc JtT 3 # 'J * a 7-;l>taft*5 «fc if 7;!/* U *7. 7 7 — tf«&74^7 7 
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iCTfitZoiC. Y E p S S 0 ZfomcMWT'lt, S s o 2^>/^8©Mftf 
UMIJ 3 : S S 0 1 fctt S S 0 2 it£?S:ifl*J83W*»S s f 7 5 0 

- i 4 vWc&fZBMSfikZyxtll tf) M4©ti^: 

s so lite^fttfs so2»£?**n^n-&*r*-*£3t:-:/5x5 ky 

E p S SO lRffY E p S S02©^1*tl^*ffljtf*Btes f 7 5 0 - 1 4 D 
att$\ ADHiyn^-^- (Ruohonen et al. .1987) $5&Zf$ — S.%-—$— 
0IH£BI£LfcAf7l/*a-757-#»£?££Wr*:75;*5 KYE p a a 

6 M£?*«fcoab*WK»s!"rsfcfctc, 7n*-*-giRKtt testis 

5' 4S©8KHE7!I* 

^"^"5ili:fC<fc^{ifii$tlTl^?. (modified for mo reef f ic ient expression 
by deleting predicted inhibitorysequences 5' to the promoter element) (R 
uohonen et al., 1991 ;Ruohonen et al . .manuscript in preparation, a)) fC<k 

SCi^CitJtf^^n^.TV^ (Ruohonen et al., 1991 : Ruohonen etal. 
, manuscript in preparation, a) 0 C 3 LTtH&tl/c* Y E p S S 0 1 $5&X$ 
YE p a a 5$r^rf (VTT-C-9 2 0 7 2) , SfcteY E p S S 

0 2t3ckO*Y E p a a 5*S*Tf (VTT-C-9 2 0 7 3) SriiKig 

«LkT*2 4*CT?4ll**fco a -755— eo«*^0»»tt» 7rf/« (Ph 
adebas) 755— h (X^i-fyl, 7x;I/V->7 • 9479/7* 
r^X A Bt± (Pharmacia Diagnostics AB) Si] 5:ffl^to-7$7- tf<Dig 
tt^S'JS-r^CfctCi^^r^^-LfCo cnf.OlttVTT-C-9 2 0 7 2 *5 
«fctfVTT-C-9 2 0 7 3ti> ^ft^ft^RS^D S M 7 2 5 3ftJ:tf 7 2 5 
4 £ L-T\ 1 99 2^9fl3 0B(tt'FVfi +fA;by^* 7#y 5^7a^- 
—ft-X*y ^Vh^xM^y-Uy y-xA^- ;\- (Deutsche Sam 
mlung von M ikroorgan ismen undZe 1 lku lturen GmbH (DSM)] (CtSftLfco 03fC 
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^ne-^x* Kfcaxsn-c^s so 1 (A) 

Kttaf A$nrv>i> s s o 2it{5 : P£}§}f-f ssi* (■) t- 

lis ^®K^tlTi/^V^yhP-;l/« (•) «t *) & a -7^ 5— tfStttiip] 
±LTV^fcc f^KSW^ Y E p S S 0 1 £R$£LfcM« (A) $ fc»Y E 
pS S02£B££LfcS$ (□) T*li, a-757-^"CM(±avbD-;Vtt 

/<*ftt©i«iiU4» <7x7>£y • ^nyf-ryyfciOttfflbfc (04) . 03 

fcfc»*SE3» Stiff* (;WXa-757-tf) 

%&ma ■ s s o zm&ttmmfm? zmmD b y 7 4 e 

— if) j£4<DiiA- 

ADH 1 (Ruohonen et al. . mi) $s£Xf $ — £—<DfflZ.M 

*SLte^;I/Xa-7 57— tfiUK^fc^rfS^XS FYE p a a 6 (JIG 

SP$IJE?IJ^I^-r^)Ct(C < J:!3lifP$nTV^(Ruohonen eta 1., 1991; Ruohonen 
et a 1 . .manuscr ipt in preparat ion, a)] ^flfffSS. -bUfi/X DBY 
7 4 61* (a hi 

% * 

s3Al leu2-3 1 eu2-l 12 ura3-52 trpl-2 8 
9 eg h R ) Cxt:'^ h • RvT'd' (David Botstein; Department of Biolo 
gy, Massachusetts Institute of Technology, Cambridge, MA) £t>A#] 3s\ 
Y E p S S 0 2*5j;t>*n>hn-;l/CDy^X^ KpMA 5 6 (Ammerer, 1983) 

^*ig^<Da-755— tf<D7tfM\ 77f/U7$7-tlf*7h (7i 
-fya 77/^^7 • ^TV/Xt?* ABfttO ^To-7$7 
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7.5 Kfc»A£ftfc S S 0 2W&?ZimtZWtt (A) ti, S S Ojtfi^fc^ 
WL*l^3>ha-;K0y5X5KTJg»(E«*tife3>ho-;W* (O) ttt 
o-757- tfS14?b' ! [B]±Lfc 0 3yhD-;KOJBI$E^ (•) t S 

so2®fiiKiftf* (A) cti, iis©4*fcigatt^<K46&nft*^fco ram 

fcLT, S SO ljt£?£jl*J5§gi£-e3i:, 0-755- t?0#»*jWtiniL 

Attn t fc. Y E P S S 0 2 JBJt(ESM*fc33W-«#aH' tfS1iii> p M 

A.5.6«r^-r*3^hn-;l/©}g®tegSi*:©l. 4ffifP*-afe 0 S S Oilfi? 

8911c J: a-7 55--WtfBJH*J»*fci\ JiJW9ll!lc*v»TJ:»>»b<ft* 

Y E p S S O 2(C}3tt5S S 0 2Mfi?©f§5ifCJlt,^n3 A DH 1 7n^r- 

o z&Gj-os&mmim&u %mm<om*.hrcs s o 

iff § 0 COttttADH 1 7n*-£— EJ:4, m 3^-7 5 7. 5 K£ffl&$ ft 

ADH l7n^—£- (Ruohonen et al . ,1987 ; MB? * <£ 

(Cfc D^fP^ftTl^SfeCD (Ruohonen et al. .1991 : Ruohonen et al., manuscr 
ipt in preparation, a) ] ©HtCiittLfc^f-^* a- 

DB Y 7 4 
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6tt£, sec lae^fcasiif 3£3tr-:/5*5 ky e p s e c i 4o<tD*n 

> r-n-;l/<D7°77.5. KY E p 2 4 H (Aaltoetal., 1991; Ruohonen et a 1 . , 
manuscript in preparation, b) (D^f tUbHCi 9J£3fc$LfCo C©J£K3te^ 

3 0*CT£*3-fr» *l*«!^a-7 57-gO»ie*, 77 

-r*X ABttti) %ffl^Ta-755— eiSttfcW&TSCfcfcJ: Dt^- 
Lfco H6(c^-r<fc3(e, ^ne-7"7X$ Kfc#A*tifeS E C 1 
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(vi) ftfrmKx-* : 

(A) t±10## : F I 9 2 4 4 9 4 

(B) tiiMB : 1 9 9 2^10^60 

(2) E$u*?i fcnrsflHi : 

( i ) E5>J©#« : 

(A) I2?IJ£D5? : 8 7 O^Stt 

(B) E5U©H : 

(D) Ft:D->- : Eii« 

(ii) cDNA*^mRNA 

(vo mm 

(A) : -9->y*n5-trX • -feUf^x 

(B) t: X2 1 80-1 B 
(ix) #® : 

(A) WlV^WtWo-t'm : C D S 

(B) #ftiiB : 1 . . 8 7 0 
(xi)-E5»J:E5U##l 

ATG AGT TAT AAT AAT CCG TAC CAG TTG GAA ACC CCT TTT GAA GAG TCA 48 
Met Ser Tyr Asn Asn Pro Tyr Gin Leu Glu Thr Pro Phe Glu Glu Ser 
15 10 15 

TAC GAG TTG GAC GAA GGT TCG AGC GCT ATC GGT GCT GAA GGC CAC GAT 96 
Tyr Glu Leu Asp Glu Gly Ser Ser Ala lie Gly Ala Glu Gly His Asp 

20 2 5 30 

TTC GTG GGC TTC ATG AAT AAG ATC AGT CAA ATC AAT CGC GAT CTC GAT 144 
Phe Val Gly Phe Met Asn Lys He Ser Gin lie Asn Arg Asp Leu Asp 
35 40 45 

AAG TAC GAC CAT ACC ATC AAC CAG GTC GAT TCT TTG CAT AAG AGC CTA 192 
Lys Tyr Asp Hi b Thr lie Asn Gin Val Asp Ser Leu His Lys Arg Leu 
50 " 55 60 
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CTG ACC GAA GTT AAT GAG GAG CAA GCA AGT CAC TTA AGC CAC TCC CTC 240 
Leu Thr Glu Val Asn Glu Glu Gin Ala Ser His Leu Arg His Ser Leu 
65 70 75 80 

GAC AAC TTC GTC GCA CAA GCC ACG GAC XTG CAG TTC AAA CTG AAA AAT 288 
Asp Asn Phe Val Ala Gin Ala Thr Asp Leu Gin Phe Lye Leu Lye Asn 

85 90 95 

GAG ATT AAA AGT GCC CAA AGG GAT GGG ATA CAT GAC ACC AAC AAG CAA 336 
Glu lie Lys Ser Ala Gin Arg Asp Gly He His Asp Thr Asn Lys Gin 

100 105 110 

CCT CAG GCG GAA AAC TCC AGA CAA AGA TTT TTG AAG CTT ATC CAG GAC 3B4 
Ala Gin Ala Glu Asn Ser Arg Gin Arg Phe Leu Lys Leu He Gin Asp 
115 120 125 

TAC AGA ATT GTG GAT TCC AAC TAC AAG GAG GAG AAT AAA GAG CAA GCC 432 
Tyr Arg He Val ABp Ser Asn Tyr Lys Glu Glu Asn Lys Glu Gin Ala 
130 135 140 

AAG AGG CAG TAT ATG ATC ATT CAA CCA GAG GCC ACC GAA GAT GAA CTT 480 

Ly9 Arg Gin Tyr Met He He Gin Pro Glu Ala Thr Glu Asp GLu Val 
145 150 155 160 

GAA GCA GCC ATA AGC GAT GTA GGG GGC CAG CAG ATC TTC TCA CAA GCA 528 
Glu Ala Ala He Ser Asp Val Gly Gly Gin Gin He Phe Ser Gin Ala 

155 170 175 

TTG TTG AAT GCT AAC AGA CGT GGG GAA GCC AAG ACT GCT CTT GCG GAA 576 
Leu Leu Asn Ala Asn Arg Arg Gly Glu Ala Lys Thr Ala Leu Ala Glu 

180 185 190 

GTC CAG GCA AGC CAC CAA GAG TTA TTG AAA CTA GAA AAA TCC ATG GCA 624 
Val Gin Ala Arg His Cln Glu Leu Leu Lys Leu Glu Lys Ser Met Ala 
195 200 205 

GAA CTT ACT CAA TTG TTT AAT GAC ATG GAA GAA CTG GTA ATA GAA CAA 672 
Glu Leu Thr Gin Leu Phe Asn Asp Met Glu Glu Leu Val He Glu Gin 
210 215 220 

CAA GAA AAC GTA GAC GTC ATC GAC AAG AAC GTT GAA GAC GCT CAA CTC 720 

Gin Glu Asn Val Asp Val He Asp Lys Asn val Glu Asp Ala Gin Leu 
225 230 235 240 

GAC GTA GAA CAG GGT GTC GGT CAT ACC GAT AAA GCC GTC AAG AGT GCC 768 
Asp Val Glu Gin Gly Val Gly His Thr Asp Lys Ala Val Lys Ser Ala 

245 250 * 255 

AGA AAA CCA AGA AAG AAC AAC ATT AGA TGT TGG TTG ATT GTA TTC GCC 816 
Arg Lys Ala Arg Lys Asn Lys He Axg Cys Trp Leu He Val Phe Ala 

260 265 270 

ATC ATT GTA GTC GTT GTT GTT GTC GTT GTT GTC CCA GCC GTT GTC AAA B64 
He He Val Val Val Val Val Val Val val val Pro Ala Val val Lys 
275 280 285 



ACG CGT 
Thr Arg 
290 



(2) E9JS^2fcM-r**»: 
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(xi) BB^J : BB?iJ#^2 

Met Ser Tyr Asn Asn Pro Tyr Gin Leu Glu Thr Pro Phe Glu Glu Ser 
15 10 15 

Tyr Glu Leu Asp Glu Gly Ser ser Ala lie Gly Ala Glu Gly His Asp 

20 25 30 

Phe Val Gly Phe Met Asn Lys lie Ser Gin lie Asn Arg Aap Leu Asp 
35 40 45 

Lys Tyr Asp His Thr lie Asn Gin Val Asp Ser Leu His Lys Arg Leu 
50 55 60 

Leu Thr Glu Val Asn Glu Glu Gin Ala Ser His Leu Arg His Ser Leu 
65 70 75 80 

Aep Aen Phe Val Ala Gin Ala Thr Asp Leu Gin Phe Lys Leu Lys Asn 

85 90 95 

Glu lie Lys Ser Ala Gin Arg Asp Gly lie His Asp Thr Asn Lys Gin 

100 105 110 

Ala Gin Ala Glu Asn ser Arg Gin Arg Phe Leu Lys Leu lie Gin Aap 
115 120 * 125 



Tyr Arg He Val Asp Ser Asn Tyr Lys Glu Glu Asn Lys Glu Gin Ala 
130 135 140 

Lys Arg Gin Tyr Met He He Gin Pro Glu Ala Thr Glu Asp Glu Val 
145 150 1SS 160 

Glu Ala Ala He Ser Asp Val Gly Gly Gin Gin He Phe Ser Gin Ala 

165 170 175 

Leu Leu Asn Ala Asn Arg Arg Gly Glu Ala Lys Thr Ala Leu Ala Glu 

180 185 190 

Val Gin Ala Arg His Gin Glu Leu Leu Lys Leu Glu Lys Ser Met Ala 
195 200 205 

Glu Leu Thr Gin Leu Phe Asn Asp Met Glu Glu Leu Val He Glu Gin 
210 215. 220 

Gin Glu Asn Val Asp Val lie Asp Lys Asn Val Glu Asp Ala Gin Leu 
225 230 235 240 

Asp Val Glu Gin Gly Val Gly His Thr Asp Lys Ala Val Lys Ser Ala 

245 250 255 

Arg Lys Ala Arg Lys Asn Lys He Arg Cys Trp Leu He Val Phe Ala 

260 265 270 

He He Val Val Val Val Val Val val Val Val Pro Ala Val Val Lys 
275 280 285 



Thr Arg 
290 
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(b) mmom : ffl 

(C) ggOS 

(D) hd?ai;-:E«tt 

(ii) ^?coaH: cDNAfrfimRNA 

(vo 

(A) £ftr£ : Vvftu^X • -bUtf v'X 

(B) ft: X2 1 80-1 B 



(ix) K 

(A) *»/»«*«fcriB# :CDS 

(B) #&ffiB : 1. . 885 
(x i) E9U : i2^J#^f 3 

ATG AGC AAC GCT AAT CCT TAT GAG AAT AAC AAT CCG TAC GCT GAA AAC 
Met Ser Asm Ala Asn Pro Tyr Glu Asn Aon Asn Pro Tyr Ala Glu Asn 
1 5 10 15 



48 



TAT GAA ATG CAA GAG GAC TTG AAC AAT GCT CCT ACT GGT CAC TCA GAT 96 
Tyr Glu Met Gin Glu Asp Leu Asn Aan Ala Pro Thr Gly His Ser Aep 

20 25 30 

GGT AGC GAC GAT TTC GTA GCT TTT ATG AAC AAC ATC AAC TCA ATA AAT .144 

Gly Ser Asp Asp Phe Val Ala Phe Met Asn Lys lie Asn Ser He Asn 
35 40 45 

GCT AAC TTG TCC AGG TAC GAA AAC ATT ATC AAC CAA ATT GAT GCG CAA 192 
Ala Asn Leu Ser Arg Tyr Glu Asn He He Asn Gin He Asp Ala Gin 
50 55 60 

CAC AAA GAC CTA CTT ACT CAA CTG ACT GAG GAA CAG GAG ATG GAA TTG 240 
His Lye Asp Leu Leu Thr Gin Val Ser Glu Glu Gin Glu Met Glu Leu 
65 70 75 80 
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AG A CGT TCT TTG GAC GAT TAC ATC TCT CAG GCC ACA CAT TTG CAG TAT 288 
Arg Arg Ser Leu Asp Asp Tyr lie Ser Gin Ala Thr Asp Leu Gin Tyr 

85 90 95 

CAA TTG AAA GCG GAT ATC AAA GAT GCC CAG AGA GAC GGA TTG CAC GAC 336 
Gin Leu Lys Ala Asp lie Lys Asp Ala Gin Arg Asp Gly Leu His Asp 

100 105 no 

TCT AAT AAA CAG GCA CAA GCT GAA AAT TGC AGA CAG AAA TTC TTA AAA 384 
Ser Asn Lys Gin Ala Gin Ala Glu Asn Cys Arg Gin Lys Phe Leu Lys 
115 120 125 

TTA ATT CAA GAC TAC AGA ATT ATC GAT TCT AAC TAC AAA GAA GAA AGC 432 
Leu lie Gin Asp Tyr Arg lie lie Asp Ser Asn Tyr Lys Glu Glu Ser 
130 135 " 140 

AAA GAG CAG GCG AAG AGA CAG TAC ACA ATT ATC CAA CCG CAA GCC ACT 480 
Lys Glu Gin Ala Lys Arg Gin Tyr Thr lie lie Gin Pro Glu Ala Thr 
145 150 155 160 

GAC GAA GAA GTG GAA GCC GCC ATC AAC GAT GTC AAT GCC CAG CAG ATC 528 
Asp Glu Glu Val Glu Ala Ala lie Asn Asp Val Asn Gly Gin Gin lie 

165 170 175 

TTT TCC CAA GCG TTG CTA AAC GCC AAT AGA CGT GGT GAG GCC AAG ACA 5"? 6 

Phe Ser Gin Ala Leu Leu Asn Ala Asn Arg Arg Gly Glu Ala Lys Thr 

180 185 190 

GCA TTG GCC GAA GTA CAG GCT AGA CAT CAA GAG TTG TTG AAG TTG GAA 624 
Ala Leu Ala Glu Val Gin Ala Arg His Gin Glu Leu Leu Lys Leu Glu 
195 200 205 

AAA ACA ATC GCT GAA CTT ACC CAA TTG TTC AAT GAC ATG AAA GAG TTG 672 
Lys Thr Met Ala Glu Leu Thr Gin Leu Phe Aen Asp Met Lys Glu Leu 
210 215 220 

GTC ATC GAA CAA CAA CAA AAT GTG GAT GTC ATT CAC AAA AAC GTC GAA 720 
Val lie Glu Gin Gin Glu Asn Val Asp Val He Asp Lys Asn Val Clu 
225 230 235 240 

GAC GCT CAG CAA GAT GTA GAG CAA GGT GTG GGT CAC ACC AAC AAG GCC 768 
Asp Ala Gin Gin Asp Val Glu Gin Gly Val Gly His Thr Asn Lys Ala 

245 250 25S 

GTT AAG AGT GCC AGA AAA GCA AGA AAA AAC AAA ATA AGA TGT TTG ATC 816 
Val Lys Ser Ala Arg Lys Ala Arg Lys Asn Lys He Arg Cys Leu He 

260 265 270 

ATC TGC TTT ATT ATC TTT GCT ATT GTT GTT GTC GTT GTG GTT GTT CCA 864 
He Cys Phe He He Phe Ala He Val Val Val Val Val Val Val Pro 
275 280 285 

TCC GTT GTG GAA ACA AGA AAG 885 
Ser Val Val Glu Thr Arg Lys 
290 " 295 



(2) E0J#^4fcB8**1»fH: 
( i ) SE^JO^m : 

(A) ffi^JOfi? : 2 9 57^/6$ 

(B) E5U©S : 

(D) h#n$;-:iMltt 

(ii) 
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(x i) IB^J : BS^JS^ 4 

Met Ser Asn Ala Asn Pro Tyr Glu Asn Asn Asn Pro Tyr Ala Glu Asn 
15 10 15 

Tyr Glu Met Gin Glu Asp Leu Aan Asn Ala Pro Thr Gly His Ser Asp 

20 25 30 

Gly Ser Asp Asp Phe Val Ala Phe Met Asn Lys He Asn Ser He Asn 
35 40 45 

Ala Asn Leu Ser Arg Tyr Glu Aen lie He Asn Gin He Asp Ala Gin 
50 55 60 

His Lys Asp Leu Leu Thr Gin Val Ser Glu Glu Gin Glu Met Glu Leu 
65 70 75 80 

Arg Arg Ser Leu Asp Asp Tyr He Ser Gin Ala Thr Asp Leu Gin Tyr 

85 90 95 

Gin Leu Lys Ala Asp He Lys Asp Ala Gin Arg Asp Gly Leu His Asp 

100 105 HO 



Ser Asn Lys Gin Ala Cln Ala Glu Asn Cys Arg Gin Lys Phe Leu Lys 

115 120 125 

Leu He Gin Asp Tyr Arg He He Asp Ser Asn Tyr Lys Glu Glu Ser 

130 135 140 

Lys Glu Gin Ala Lys Arg Gin Tyr Thr He He Gin Pro Glu Ala Thr 

145 150 155 160 

Asp Glu Clu Val Glu Ala Ala He Aan Asp Val Asn Gly Gin Gin He 

165 170 175 

Phe Ser Gin Ala Leu Leu Asn Ala Asn Arg Arg Gly Glu Ala Lys Thr 

180 IBS " 190 



Ala Leu Ala Glu Val Cln Ala Arg Kis Gin Glu Leu Leu Lys Leu Glu 
195 200 205 

Lys Thr Met Ala Glu Leu Thr Gin Leu Phe Asn Asp Met Lys Glu Leu 
210 215 220 

Val He Glu Gin Gin Glu Aan Val Asp Val lie Asp Lys Asn Val Glu 
225 230 235 240 

Asp Ala Gin Gin Asp Val Glu Gin Gly Val Gly His Thr Asn Lys Ala 

245 250 2S5 

Val Lys Ser Ala Arg Lys Ala Arg Lys Asn Lys He Arg Cys Leu He 

260 265 270 

He Cys Phe He He Phe Ala He Val Val Val Val Val Val Val Pro 
275 280 285 

Ser Val Val Glu Thr Arg Lys 
290 295 
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1 . Saccharomyces cerevisiae 

2. Schizosaccharomyces pombe 

3. Kluyveromyces lactis 

4. Pichia stipitis 

5. Aspergillus nidulans 

6. Trichoderma reesei 

7. plasmid control 
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